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IHHOACHUTEJIBHASA 3AIINCKA

I'eomerpust siBisieTcss OgHUM U3 0a30BBIX KypCOB Ha YpPOBHE CpeIHEro o0Imero
o0Opa3oBaHUs, TaK Kak 00ecreunBacT BOSMOKHOCTh U3yUSHUS TUCIUILINH €CTeCTBEHHO -HAYYHOU
HAIPaBJICHHOCTH W TMPEAMETOB T'yMaHUTApHOTO IWKIAa. [I0CKOJIBKY JIOTHYECKOE MBIIUICHUE,
dbopMupyeMoe TIpH HM3YyYCHUH OOYYAIOIIUMUCS TOHSATHHHBIX OCHOB T'C€OMETPHH, IIPH
JIOKAa3aTeIbCTBE TEOPEM M TOCTPOCHHM IENOYKU JIOTHUECKUX YTBEPXKIACHHNA TPH PEIICHUU
TEOMETPUYCCKHAX 3aJla4, YMEHHE BBIJABHTaTh M OIPOBEPraTh THUIOTE3bl HEMOCPEIACTBCHHO
WCIOJIL3YIOTCSL TIPH PEIICHUH 33]a4 €CTECTBEHHO-HAYYHOTO ITMKJIA, B YACTHOCTH (PUINYCCKUX
3ajad.

Lenb ocBoeHms mporpaMMbl yaeOHOTO Kypca «['eomeTpus» Ha yriryOJEHHOM YpOBHE —
pPa3BUTHE WHIUBUIYATBHBIX CIHOCOOHOCTEH OOYYAIOIMIUXCS TPH W3YUYEHUU TEOMETPUHU dYepes
oOecrieueHne BO3MOXHOCTH MPUOOPETEHUS M UCTIOIB30BaHUS 00Jiee TIIyOOKUX T€OMETPHUICCKHX
3HAHMA W JCHCTBUHA, CHCHH(PUYHBIX TEOMETPUH, W HEOOXOJWMBIX IS  YCIICUTHOTO
npo¢ecCHOHANIBHOTO 00pa30BaHuUs, CBSI3aHHOTO C UCMOJIb30BaHUEM MAaTEMATHKH.

[TpropuTETHBIMY 3aJla4aMK Kypca TeOMEeTPUU Ha YrITyOJIEHHOM ypOBHE, PACIIUPSFOIIAMU
Y YCHUJTMBAIOIIMMH Kypc 0a30BOTO YPOBHS, SIBJISIOTCS:

paciIupeHre TPEJICTABICHUS O TIEeOMETPHUM KaK YacTH MHPOBOW KYIbTYPBl U
(hopMHPOBaHHE OCO3HAHUS B3aMMOCBSI3U T€OMETPUH C OKPYKAFOIIIMM MHPOM;

(dbopMHpOBaHHE TPEACTABICHUS O NPOCTPAHCTBEHHBIX (UTYypaxX KaK O BaKHEHIIHX
MaTeMaTHYEeCKUX MOJENAX, ITO3BOJISIONIMX ONMUCHIBATH WM HW3ydaTh pa3HbIC SIBICHUS
OKPY)KaIOILIEr0 MUpa, 3HaHUE MOHATHIHOTO ammapara no pasaeny «CrepeomMeTpus» yueOHOTro
Kypca reOMeTpHH;

(¢hopMHpOBaHHE YMEHHSI BIAJETh OCHOBHBIMU MOHATUSIMH O TMPOCTPAHCTBEHHBIX (UTypax
U UX OCHOBHBIMHM CBOMCTBaMHM, 3HAHUE TeopeM, (GopMya U yMEHUE HX MPUMEHATh, YMEHUS
J0Ka3bIBaTh TEOPEMbI M HAXOJUTh HECTAaHAAPTHBIE CIOCOOBI PeLIeHuUs 3a1ay;

(dbopMHpoBaHHE YMEHHs pAaclo3HaBaTh Ha YEPTEXKaX, MOJEIAX U B PEAIbHOM MHpE
MHOTOTPaHHUKH U TeJla BPAILEHHs, KOHCTPYHPOBATh T€OMETPUUYECKUE MO/ICIIH;

(dbopmupoBanue MOHUMAaHUS BO3MOKHOCTH aKCHOMAaTHYECKOTO MOCTPOCHUS
MaTeMaTHYeCKUX Teopui, (GOpMUPOBAHME MOHMMAHUSA POJIM AKCHUOMATHKU IpPU TMPOBEACHUU
paccyxJIeHUI;

dbopMHpoBaHHE YMEHHUS BIAJETh METOJAMH JIOKA3aTENbCTB M alTOPUTMOB pEIlICHUS,
YMEHHUSIT HX TMPUMEHATh, MPOBOJUTH JIOKA3aTENbHBIE PACCY)KICHHS B XOAE pEIlICHUs
CTEpEOMETPUYECKUX 33Jad W 3aJad C [PAKTHUYECKUM cojepxkaHueMm, (OopMUpOBaHUE
MPEJICTaBICHUsI O HEOOXOJUMOCTH JOKa3aTeIbCTB MPU OOOCHOBAHMHM MaTEeMaTHYECKHX
YTBEPKACHUN U POJIM aKCHOMATUKU B IPOBEICHUH JIETYKTUBHBIX PACCYKICHUM;

pa3BUTHE U COBEPILICHCTBOBAHHUE MHTEUIEKTYallbHBIX U TBOPYECKHUX CIIOCOOHOCTEM
oOyuaroniuxcs, TI03HABATEIbHOW AKTUBHOCTH, HCCIEIOBATENIbCKUX YMEHUN, KPUTUYHOCTH
MBIIILJICHHS], UHTEpeca K U3YUYEeHUI0 T€OMETPHH;

¢dbopmupoBanre (GYHKIMOHATHHOW TPAMOTHOCTH, PENEBAHTHOW TEOMETPUU: YMEHHUS
pacmo3HaBaTh MPOSBICHHUS TEOMETPUYECKHX TMOHITUH, OOBEKTOB M 3aKOHOMEpPHOCTEH B
pEeabHBIX KU3HEHHBIX CUTYallUsAX U MPH U3yYEHUU JPYTrUX y4eOHBIX MPEAMETOB, MPOSBICHUS
3aBUCHUMOCTEH U 3aKOHOMEpPHOCTEH, MOJETUPOBAHUS PEATbHBIX CUTYyallud, HCCIEeTOBAHUS
MMOCTPOCHHBIX MOJIETIeH, MHTEPIPETAIUH TOTYICHHBIX PE3yIbTaTOB.



OCHOBHBIMU  COJIEpXKATEIBHBIMH JIMHUSAMH ydeOHOTO Kypca «l'eomerpus» B 10-11
Kiaccax ABisitorcsa: «lIpsMble M IUIOCKOCTH B IIPOCTpaHcTBE», «MHOrorpanuukmy», «Tema
BpallleHUsD», «BEKTOpBI U KOOPANHATEI B IPOCTPAHCTBEY, «/{BHIKEHUS B IPOCTPAHCTBE.

CoopmynupoBannoe Bo @I'OC COO TtpeboBaHHE «yMETh ONEPHPOBATH MOHATHAMUY,
peleBaHTHBIMU T€OMETPUH Ha yriayonéHHOM ypoBHe o0y4yeHust B 10—11 kiaccax, OTHOCUTCSL KO
BCEM COJIEpXKATEIbHBIM JIMHUSAM y4eOHOro Kypca, a (OpPMHpPOBAHHE JIOTMYECKHX YMEHUH
pacripenensieTcsi He TOJNBKO IO COJEpXKATeIbHBIM JIMHUSM, HO W MO ToJaM OOy4YeHHS.
Copnepxanue 00pa3oBaHHs, COOTBETCTBYIOUIEE MPEIMETHBIM  pe3yiIbTaTaM  OCBOCHHS
®enepanbHO pabodeld MPorpamMMbl, pacpepeICHHBIM M0 ToaM 00y4eHHUs, CTPYKTYPUPOBAHO
TakuM 00pa3oM, 4TOOBI KO BCEM OCHOBHBIM, NPUHIMIUAIBHBIM BOIPOCAM OOyJarolIuecs
oOpallaaiuch HEOJHOKPAaTHO. OTO IMO3BOJISIET OpPraHU30BaTh OBJIAJCHUE TIE€OMETPHYECKUMHU
MOHATUSMM M HaBbIKAMU IIOCJIEIOBATEIbHO M IOCTYNATENbHO, C COOJIIOJIEHUEM MpUHIUIIA
MIPEEMCTBEHHOCTH, a HOBbIE 3HaHMS BKJIIOYaTh B OOIIyI0 CHUCTEMY T'€OMETPHUYECKHUX
MPEACTABICHUN 00YJarOUIUXCsl, paclIupsisi u yriyosnss e€, oOpa3ys MpOYHbIe MHOXKECTBEHHbBIC
CBSI3H.

[lepexon k U3y4eHHIO T€OMETPUU HA YII1yOJIEHHOM YPOBHE IO3BOJISIET:

co3garb yciaoBus Ui auddepeHunanud oOydeHus, MOCTPOEHUS WHIUMBUIYATbHBIX
oOpa3oBaTeNIbHBIX MporpamMM, oOOecrneduTh yriayOn€HHOe U3ydyeHHEe TIeOMETPUM  Kak
COCTaBJISIONIEH yaeOHOTO TIpeMeTa «MaTtemaTrkay;

MOATOTOBUTH O0YYAIOIIUXCS K MPOJOJDKEHUI0 U3y4eHHUs] MaTeMaTUKU ¢ y4€ToM BbIOOpa
Oynymei mpodeccun, obecriednBasi MPEEMCTBEHHOCTh MEXKIY OOmUM Hu TpodeccuoHaTbHBIM
o0pazoBaHHEM.

Ha usydenne ydeOHOro kypca «l'eomerpusi» Ha yriiyOJ€HHOM ypoBHE oTBomuTcs 204
gaca: B 10 kmacce — 102 gaca (3 gaca B Henenio), B 11 kimacce — 102 gaca (3 gaca B Henenio).



COJAEPKAHUE OBYYEHUA
10 KJIACC

IIpsiMble U IIOCKOCTH B IPOCTPAHCTBE

OcHoBHbIE NIOHATUA cTepeomeTpuu. Touka, mpsimasi, MI0CKOCTh, pocTpaHcTBo. [loHsTne
00 aKCHOMAaTHYECKOM TIOCTPOCHUHU CTEPEOMETPHH: aKCHOMBI CTEPEOMETPHUU H CIISIICTBHS U3 HUX.

B3aumHoe pacnosio’keHue MpsiMbIX B MPOCTPAHCTBE: MEPECEKaIOLIUecs], napauieIbHble U
CKpeluBaromuecs npsmele. [IpuzHaku ckpemuparomuxcs npaMbix. [lapannenbHOCTh NPSAMBIX U
IJIOCKOCTEN B MPOCTPAHCTBE: MapajuleJbHbIE MpPSIMbIE B MPOCTPAHCTBE, MApaJUIEIBbHOCTh TPEX
NpsIMBIX, MapajUIeIbHOCTh MNpsAMOW W MiockocTu. [lapamnenbHoe M LEHTpajbHOE
MPOEKTUpOBaHUE, n300paxenre puryp. OCHOBHBIE CBOMCTBA MapaLIEILHOTO MPOESKTUPOBAHHUS.
N300paxkenue Guryp B napajuieabHON MPOEKIHUU. YTJIbl C COHANPABICHHBIMU CTOPOHAMM, YIroJl
MEeXAy NpsIMBIMU B TIpocTpaHcTBe. llapamienbHOCTh MIOCKOCTEH: MapaulesbHble IIOCKOCTH,
CBOMCTBa NapauleNabHbIX IIocKocTel. [IpocTeiiie npocTpaHCcTBEHHBIE (DUTYPHI HA MJIOCKOCTH:
TeTpasd/p, Napajuiesenune, IOCTPOSHNE CEUEHUH.

[lepieHqUKYISIPHOCTE  TIPSIMOM  HW  TIJIOCKOCTH:  TIEPIICHAUKYJISIPHBIC  TIPSMBIE B
MIPOCTPAHCTBE, MpSMbIE MapajuleibHble U MEPHEeHIUKYISIpHble K IUIOCKOCTH, IpU3HAK
MEPHNEHIUKYIISIPHOCTA NPSIMOM M IIOCKOCTH, TeOpeMa O NPsAMON IepHEeHIUKYISIPHOU
miockoctu. OpTOroHanbHOE NMpOeKTUpOBaHME. [lepneHAuKysip U HAKIOHHBIE: PAacCTOSHUE OT
TOYKH JI0 MJIOCKOCTH, PACCTOSIHUE OT MPSMOM JI0 MIOCKOCTH, MPOEKIH (PUTyphl HA TIOCKOCTb.
[TepieHAMKYASAPHOCTD MIIOCKOCTEW: MPU3HAK MEPHEHAUKYISIPHOCTH JIBYX IUTOCKOCTE. Teopema
0 TPEX MEPNEHIUKYIISIPaX.

VYTriael B IPOCTPAHCTBE: YIoJl MEXAY NPAMOUN U TIIOCKOCTBIO, ABYTPAHHBIM YT0JI, TUHEHHBIN
YroJ JIBYIpaHHOTO yrija. TpéXrpaHHbld W MHOrorpaHHeie yribl. CBOWCTBa IUIOCKUX YIJIOB
MHOTOrpaHHoro yria. CBOMCTBa IJIOCKMX U JBYTPAaHHBIX YIJIOB TPEXTPAHHOTO yria. Teopemsl
KOCHHYCOB U CUHYCOB JUIsl TPEXIPAHHOIO YIJIa.

MHoOrorpaHHMKHN

Buabl MHOrorpaHHMKOB, pa3BEpPTKa MHororpaHHuka. [Ipu3sma: n-yronpHas mnpusma,
npsiMasi 1 HakJIOHHAs MPU3MbI, OOKOBasi M IOJIHAS MOBEPXHOCTh Mpu3Mbl. [lapamienenumnern,
MpSIMOYTOJIbHBIM Mapajieienunes v ero cpoictBa. Kparyailume nytm Ha HTOBEPXHOCTH
MHororpanHuka. Teopema Diinepa. IlpocrpanctBennas teopema Iludaropa. IMupamuma: n-
yroJibHasi TUpaMua, MpaBuibHas U yceu€HHas nupaMusl. CBoiicTBa pédep u OOKOBBIX TpaHeit
MpaBUJIbHOM mNupaMujbl. IIpaBuibHbIE MHOTOIpaHHHMKHW: MpPaBWIbHAs MPU3Ma U IpaBUJIbHAs
MMpaMuia, MpaBuibHas TPEYroiabHas MUpaMKia U MPaBWIbHBIN TeTpasap, KyO. [lpencraBnenue
O MPaBWIbHBIX MHOTOTPAHHUKAX: OKTA3P, TOACKASAP U UKOCASP.

Brruncnenue 3neMeHTOB MHOTOTPAaHHUKOB: p&Opa, nuaronanu, yribl. [lnomane 60koBoi
MOBEPXHOCTH U IMOJHOW MOBEPXHOCTH MPSAMOM HPHU3MBbI, IUIOIIAJb OCHOBAHWUM, Teopema O
OOKOBOW TMOBEPXHOCTH MpsAMON mpu3Mbl. [lnomanas GOKOBONM MOBEPXHOCTH M MOBEPXHOCTH
MpaBUIILHOM UpPaMUbl, TEOPEMA O IUIOIIAIA YCEUEHHOW MUPAMU/IBI.

CummeTpusi B NPOCTPAHCTBE. DJIEMEHTbl CHUMMETPUU TMPABWIBHBIX MHOTOIPAHHHUKOB.
CummeTpusi B MpaBWIBHOM MHOTOTPAaHHUKE: CHUMMETpHUs Napajlielenuneaa, CUMMETpUs
MPaBUIIbHBIX MIPU3M, CHMMETPHUSI MPABWIILHON TUPAMUIBI.

BexTopbl 1 KOOPANHATHI B IPOCTPAHCTBE

[TonsaTHS: BEKTOP B IPOCTPAHCTBE, HYJIEBOU BEKTOP, TMHA HEHYJIEBOTO BEKTOPA, BEKTOPHI
KOJUIMHEapHble, COHANpPaBJICHHbIE U MPOTUBOIOJIOXHO HAMpPAaBICHHbIE BEKTOpbI. PaBeHCTBO



BEKTOPOB. JIeHCTBHUS C BEKTOpAaMM: CJIOXKEHHWE U BBIUUTAHHE BEKTOPOB, CyMMa HECKOJbKHX
BEKTOPOB, YMHOXKEHHME BeKkTOopa Ha uucio. CBoiicTBa cioXeHUs BeKkTopoB. CBoiicTBa
YMHOKCHH BCKTOPA HA YUCIIO. ITonsarue KOMILIaHApPHBIC BCKTOPLI. HpI/I3HaK KOMIIJIAHApHOCTHU
Tpé€x BekTOopoB. [IpaBuino mnapawwienenunena. Teopema O pa3joKEHUH BEKTOpA MO TPEM
HEKOMIUIAHAPHBIM ~ BeKkTOpaM. lIpsamMoyrosbHass cucremMa KOOpAMHAT B  IIPOCTPAHCTBE.
Koopaunatsl BekTopa. CBsi3b MeXIy KOOpAMHATaMH BEKTOpAa M KOOpAMHATaMU TOYEK. YTOJI
MEXy BekTopamu. CKalsipHOE MPOU3BEACHHE BEKTOPOB.

11 KJIACC

Tena ppamenust

TTonsarus: MUIMHAPHUYECKad IOBCPXHOCTb, KOHHYCCKAsA IMOBCPXHOCTD, C(l)epI/I‘-IGCKafl
MIOBEPXHOCTh, OOpasyrouine mnoBepxHocTed. Tenma BpalleHUs: LWIMHIAP, KOHYC, YCEUEHHBIN
KOHyc, cdepa, map. BzaumHoe pacnonoxkeHue cepbl U INIOCKOCTH, KacaTelabHasl MIOCKOCTh K
cdepe. M300paxeHune Ten BpaleHUs Ha MiIockocTu. Pa3BépTka muunHapa u konyca. CummeTpus
cdepsl 1 mapa.

O6béM. OcHoBHbIE cBOicTBa 00BEMOB Ted. Teopema 00 00bEME MNPAMOYTOIHHOIO
napauienenunena U ciaeactBus w3 He€. OObEM MpSIMOM M HAKIOHHOW TMPHU3MBI, IUIUHIPA,
nupamMuibl 1 konyca. O6bEM 11apa U apoBOTro CETMEHTA.

KOM6I/IH3HI/II/I TCJI BpallCHUA W MHOTOT'paHHHKOB. HpmMa, BIIMCaHHAsA B LUJIUHAP,
omucaHHas okoJsio IwinHApa. [lepeceuenune cdeprbl U mapa c miockocteio. Kacanue mapa u
cdepbl I0CKOCThIO. [IoHATHE MHOTOIpaHHKKA, OTIMCAHHOTO OKOJIO cepbl, CPephl, BIMCAHHON B
MHOT'OTPaHHUK WJIU TEJIO BPAILCHUS.

[Tmomank MOBEpXHOCTH IWIMHAPA, KOHYyca, Tuiomianas chepel U e€ yacteit. [logobue B
npoctpancTBe. OTHOIIEHHE O0O0BEMOB, IUIOMIAJCH TMOBEPXHOCTEH MOJOOHBIX  (uryp.
[IpeoOpazoBanue momobus, romoTeTus. Perienue 3amad Ha IUIOCKOCTH C HCIHOJB30BaHUEM
CTEPEOMETPUUYECKUX METOJOB.

[locTpoeHne ceyeHMH MHOTOTPAHHHMKOB M TEJI BpalICHUs: CEYEHHS LWIMHIpA
(mapannenbHO M MEPIEHIUKYISPHO OCH), CEYEHMs] KOHYyca (MapajulesibHble OCHOBAHUIO U
MPOXOJIALINE Yepe3 BEpPUIMHY), CEYCHHsl IIapa, METOJIbl MMOCTPOCHMSI CEYCHHI: METOJ CJE/IOB,
METO/l BHYTPEHHET0 MPOEKTUPOBAHNUS, METO/I IEPEHOCA CEKYILEH IITIOCKOCTH.

BekTopbl 1 KOOPANHATHI B IPOCTPAHCTBE

Bexropsl B ipocTpancTBe. Onepanuu HaJ BEKTOpaMu. BekTopHOE yMHOKEHHE BEKTOPOB.
CBoiicTBa BEKTOpHOrO yMHOKEHHUs. l[IpsiMoyronpHas cucremMa KOOpAMHAT B IPOCTPAHCTBE.
Koopaunatsl BekTopa. Pa3noxxenune Bekropa mo 6asucy. KoopanHaTHO-BEKTOPHBIM METOMA MpHU
pelLIeHUU TEOMETPUYECKUX 3a1ay.

JBu:keHusI B IPOCTPaAHCTBE

JIBuxkenuss mpoctpanctBa. OrtoOpaxkenus. [IBwkeHuss u paBeHCTBO ¢uryp. OOmue
CBOWCTBA JABWXEHUU. Buabl NBWKEHMI: NapauieNbHbI NEPEHOC, LEHTpajbHas CUMMETPHS,
3epKaJIbHasi CHMMETpPHs], IOBOPOT BOKpYr npsmoil. [IpeoOpazoBanus nogodus. [Ipsmas u cdepa
Olinepa.



IINIAHUPYEMBIE PE3YJIbTATHI OCBOEHUA YYEBHOI'O KYPCA
«TEOMETPUSI» (YTJYBJEHHBI YPOBEHb) HA YPOBHE CPEJIHEIO
OBHIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATbBI

1) rpa:kianckoe BociMTaHHe:

C(OPMHUPOBAHHOCTh ~ TPAXKAAHCKOW TO3MLIMU  OOyJaromerocss Kak akKTUBHOTO U
OTBETCTBEHHOI'0 WIEHAa POCCHMCKOrO OOIIECTBA, MPEACTABIEHUE O MaTEMaTHMYECKHUX OCHOBAX
(GYHKIMOHUPOBAHUSL PA3JIMYHBIX CTPYKTYp, SBJICHHH, NpPOLEAYp TPakKIaHCKOTO oO0IIecTBa
(BBIOOpBI, OMPOCHl M JPYroe), yMEHHE B3aMMOJECWCTBOBATh C COLMAIbHBIMU WHCTUTYTaMH B
COOTBETCTBUU C UX (PYHKIIUSIMU U HA3HAYCHHUEM;

2) maTrpnoTHYecKoe BOCIIUTAHUE:

c(OpMHUPOBAHHOCTh POCCUNCKOM Tpa’kJaHCKOW MACHTUYHOCTH, YBAXKEHUS K IPOLUIOMY U
HACTOSIIEMY POCCHUICKOW MAaTEMAaTHKH, [IEHHOCTHOE OTHOIIEHUE K JOCTHKEHHUSIM POCCHIUCKHX
MaTEMaTUKOB M POCCUMCKONW MAaTeMaTUYECKOW WIKOJIbI, MCIOJIb30BAHUE ATUX JOCTHUKEHUU B
JPYrux HayKax, TEXHOJOTHUAX, chepax IKOHOMHUKH;

3) 1yXOBHO-HPABCTBEHHOE BOCIIMTAHUE:

OCO3HAHHWE  JYXOBHBIX IIEHHOCTEH  pOCCHUHCKOTO  Hapojaa, c(pOpMHUPOBAHHOCTH
HPaBCTBEHHOI'O CO3HAHUS, 3TUYECKOTO MOBEACHUS, CBA3aHHOTO C NMPAKTUYECKUM MPUMEHEHHUEM
JNOCTHKEHUM HayKd U JAEATEIbHOCTHIO YUYEHOTO, OCO3HAHUE JIMYHOTO BKJIaJa B IOCTPOEHHUE
YCTOMYHMBOTO OYAYIIETO;

4) 3cTeTHYeCKOEe BOCIIMTaHME:

JCTETUYECKOE  OTHOLIEHHE K  MHpPY, BKJIIOYas  OCTETUKY  MAaTeMaTH4YECKUX
3aKOHOMEPHOCTEH, OOBEKTOB, 3aJad, pEIICHUH, pacCyXICHUH, BOCIPUUMYUBOCTH K
MaTeMaTHYECKUM acCIEeKTaM pa3JInYHbIX BUJIOB UCKYCCTBA;

5) pusnveckoe BocnuTaHuE:

chOpMUPOBAHHOCTh YMEHUS IPUMEHATh MaTEMAaTHYECKHE 3HAHUSI B HHTEPECAX 3J0POBOTO
u Oe3omacHOro oOpasa JKM3HHM, OTBETCTBEHHOE OTHOIICHHE K CBOEMY 3JI0pPOBBIO (370pOBOE
nuTaHue, cOaTaHCUPOBAHHBIN PEKUM 3aHITHI U OTAbIXA, peryispHas Gu3nueckas akTUBHOCTD),
(buznyecKoe COBEPIICHCTBOBAHME MPU 3aHATUSIX CIOPTUBHO-03/10POBUTEIBHON J€ATEIHHOCTHIO;

6) TpyaoBOe BOoCIUTAHME:

TOTOBHOCTh K TPYJly, OCO3HAHHE IIEHHOCTH TPYJOJI00US, HHTEpEC K pa3NuyHbIM chepam
npodeccuoHaNbHOM NEesSTeNbHOCTH, CBSI3aHHBIM C MAaTeMAaTUKOW M €€ MPHIOKEHUSIMH, YMEHUE
COBepIIaTh OCO3HAHHBIA BBIOOp Oyaymiel mnpodeccun W PeaTU30BBIBATH COOCTBEHHBIE
KU3HEHHBIC IUIAHBl, TOTOBHOCTb M CIIOCOOHOCTH K MAaTeMaTH4YeCKOMY OOpa3oBaHHUIO U
camM000pa30BaHUIO HA MPOTSHKEHUU BCEU KU3HU, TOTOBHOCTh K aKTUBHOMY YYaCTHIO B PEUICHUH
MPAaKTUYECKUX 33]1a4 MaTEMaTUYECKOW HaIlPaBJIECHHOCTH;

7) 3K0JIOTHYeCKOe BOCIIHTAHHE:

cOPMUPOBAHHOCTh DKOJIOTHYECKOW KYIbTYphl, TOHHUMaHHE BIUSHUS COLMAIBHO-
SKOHOMMUYECKUX IIPOLIECCOB HA COCTOSIHUE TNPUPOJHOW M COLMAIBHOM Cpelbl, OCO3HAHHE
rI00ambHOTO  XapakTepa  OKOJIOTHMYECKUX  MpoOsieM, OpUeHTalus Ha  [pPUMEHEHHE
MaTeMaTHYeCKUX 3HAHUU JUTS pelIeHus 3a1ad B 00JacTU OKpYXKAroliel cpeipl, MIaHHpOBaHUE
IIOCTYIIKOB M OLIEHKH UX BO3MOXHBIX MOCJEICTBUMN AJIS1 OKPY/KAIOLEN CPENbI;

8) HeHHOCTH HAYYHOr0 NNO3HAHUSA:



C(OPMHUPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
Pa3BUTHS HAYKH W OOIIECTBEHHOM NMPAKTHUKH, MOHUMAHHE MAaTEMAaTWYECKOW HayKd Kak chepbl
YEJIOBEYECKOM ACATEIIBHOCTH, TANOB €€ Pa3BUTHUs M 3HAYMMOCTH Ul Pa3sBUTHUS LUBUIIU3ALINY,
OBJIAJICHUE S3BIKOM MATEMAaTUKU U MAaTEMaTUYECKOM KYJIbTYPOH KaK CpPEICTBOM IO3HAHUS MHUpA,
TOTOBHOCTb OCYILECTBIISTh MPOEKTHYIO U MCCIIEI0BATEIBCKYIO ACATENBHOCTh HHIANBUAYAIBHO U

B IpYIIIIE.

METAINIPEAMETHBIE PE3YJIBTATHI

Ilo3naBaTeibHBbIE YHHBeEpPCAJIbHbIE YUeOHbIe 1eiicCTBUS

ba3oBble jornueckue qelcTBU:

BBISBJISITh U XapaKTEPU30BaTh CYIIECTBEHHBIC TNPU3HAKA MATEMAaTHYECKUX OOBEKTOB,
MOHATHM, OTHOIICHHA MEXIYy TIOHATUAMH, (QOPMYTUPOBATH ONPEACICHUS TOHSITHH,
YCTaHaBIUBATh CYIIECTBCHHBIM MPHU3HAK KIacCU(PHUKAIMKA, OCHOBAaHUS i OOOOIIEeHUS U
CpaBHEHUS, KpUTEPUHU TIPOBOTUMOTO aHAJIH3a;

BOCTIpUHUMAThH, (OPMYIHPOBATh W TPEOOPa30BBIBATH CYKJICHUS: YTBEPAUTEIBbHBIC H
OTpHUIIaTENbHbIE, CIUHUYHBIEC, YACTHBIE U OOIINE, YCIOBHBIC,

BBISIBJISITh MAaTEMATHYECKHAE 3aKOHOMEPHOCTH, B3aMMOCBSI3M W MPOTHBOpPEUUs B (aKTax,
TAHHBIX, HAOMIOJACHUAX W  YTBEPXKICHHSX, TMpeiaratb KPUTCPUU JUIS  BBISIBIICHUS
3aKOHOMEPHOCTEW U TPOTUBOPEUMIL;

JIeNIaTh BBIBOJBI C HWCIOJIE30BAHWEM 3aKOHOB JIOTHKH, JCIYKTHBHBIX W WHIYKTHBHBIX
YMO3aKIIFOUEHU I, YMO3aKIIOUECHUH TT0 aHAJIOTHH;

MIPOBOJUTH CAMOCTOSITENILHO JI0Ka3aTebCTBA MAaTeMaTUUECKUX YTBEpKAECHUHN (IpsiMble U
OT TPOTUBHOTO), BBICTpAaUBaTh AapryMEHTAlMIO, MPUBOAUTH MPUMEPbl U KOHTPIPUMEPHI,
000CHOBBIBAaTh COOCTBEHHBIE CYX/IEHUS U BBIBO/JIBI;

BBIOMpaTh croco0® pemieHus Yy4eOHOW 3amauM (CpaBHUBATh HECKOJIBKO BapHAHTOB
pelieHus, BbIOMpaTh Hauboyiee MOAXOIANIMM € Y4ETOM CaMOCTOSITENILHO BBIJEICHHBIX
KpUTEPHUEB).

Ba3oBble uccienoBarebCcKHe NeliCTBUA:

HCI0JIb30BATh BOMPOCHI KaK UCCIIEIOBATENIbCKUI MHCTPYMEHT MO3HAHUS, (OPMYIUPOBATH
BOINPOCHI, (PUKCUpYIOIIKE MPOTUBOpEUYUe, MNpobieMy, ycTaHaBIMBaTh HCKOMOE U JaHHOE,
(dbopMHpOBaTh TUNIOTE3Y, APT'YMEHTUPOBAThH CBOIO MMO3ULIMIO0, MHEHHE;

MPOBOJUTH  CAMOCTOSITENILHO  CIJITAHUPOBAHHBI  JKCIIEPUMEHT, HCCIEIOBaHUE TI0
YCTaHOBJICHHIO OCOOEHHOCTEH MaTeMaTUYeCKOro OOBEKTa, SBJICHUS, IMPOLIECCa, BBIIBICHUIO
3aBUCHUMOCTEH MEXy 00bEKTaMU, SIBJICHUSIMH, TPOLIECCAMU;

CaMOCTOSITENILHO (OPMYIUPOBATH 000OIIEHHUS U BBIBOJBI MO pe3yabTaTaM MPOBEAEHHOTO
HaOIOICHUS, UCCIIeI0OBAaHUs, OIIECHUBATh JOCTOBEPHOCTH MOJIYYEHHBIX PE3YJIbTaTOB, BHIBOJIOB U
0000I1IeHMI;

MIPOTHO3UPOBATH BO3MOKHOE PA3BUTHE MPOLIECCA, a TAKKE BBIJIBUTaTh MPEANOIOKEHUS O
€ro Pa3BUTHH B HOBBIX YCIOBHSIX.

Pabora ¢ undopmanmeii:

BBISIBIISAITH JIeUIIUTHI UHPOPMAIUH, JTAaHHBIX, HEOOXOAUMBIX JJIs OTBETa Ha BOMIPOC U IS
pelIeHus 3a/1a4H;

BBIOMpaTh MH(OpPMANMIO W3 HCTOYHHKOB Pa3lWYHBIX THUIIOB, aHAIM3HPOBATH,
CUCTeMAaTU3UpPOBaTh W HMHTEPHPETUPOBATH HMHGOPMALMIO PA3NIUYHBIX BHIOB U  (opm
MIpe/ICTaBJICHHS;



CTPYKTYpUpOBaTh  WHQPOpMAIMIO, MPEICTaBIATH ©€ B  pas3auuHblX  (opmax,
WLTIOCTPUPOBATH I'PauuecKu;

OLICHUBATh HAAEKHOCTh HMH(OpPMAIMM IO CAMOCTOSITEIBHO  C(OPMYINPOBAHHBIM
KPUTEPUSIM.

KoMMyHuKaTHBHBIE YHUBepCaJbHbIE YUeOHbIe AeiicTBUSA

Oo0menmne:

BOCIIpUHUMATb U q)OpMy.HHpOBaTI) CY)XACHHA B COOTBCTCTBUU C YCIOBUAMH U LECIIIMU
O6HI€HI/I$I, SICHO, TOYHO, I'PAMOTHO BbIpAXXaTb CBOIO TOYKY 3pPCHHA B YCTHBIX M HNHWCBMCHHBIX
TCKCTaX, HAaBaTb IIOACHCHHA II0 XOAYy PpCHICHHUA 3aJadld, KOMMCHTHPOBATH HOJIyLICHHI)II\/JI
pe3yibTar;

B X0JIe 0OCYXJIEHUS 3a7aBaTh BOIPOCHI IO CYIIECTBY OOCYXIaeMOW TEMBI, MPOOJIEMBI,
pemaeMoifI 3aaa4M, BBICKA3bIBAThb HWACH, HALICJICHHBIC Ha IMOWUCK PCIICHHA, COIOCTABJIATH CBOU
CYXJEHHUS C CY)KICHHSIMH JPYTUX YYaCTHHUKOB AMAJIOra, OOHApYKUBaTh pa3jiMuule U CXOJACTBO
MO3UIIHIA, B KOPPEKTHOU opme GopMyIHpoBaTh pa3HOTIIACHS, CBOU BO3PAKCHHUS;

NpCACTABIATE PE3YJIbTAThl PCUICHUA 3adadd, SKCIICPUMCHTA, HCCICAOBAHUA, ITPOCKTA,
CaMOCTOSITEJIbHO  BBIOMpaTh (opmaT BBICTYIUIEHHS C Y4€TOM 3aJay Npe3eHTalud U
0COOEHHOCTEH ayAUTOPUH.

PerynsiTuBHbIC yHUBEpCaJIbHbIE y4eOHbIE 1eiiCTBUSA

Camoopranuszanms:

COCTaBJIATh IUIaH, AJITOPUTM pELIEHHs 3aJadd, BbIOMpaTh CIOCOO peleHHs ¢ y4ETOM
UMEIOIIUXCA PECYPCOB U COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHPOBATh U KOPPEKTHPOBATH
BAapUAaHTHI PEIICHUN ¢ y4ETOM HOBOUM MH(POPMAIIHH.

CaMOKOHTPOJIb, YMOLMOHAILHBIN HHTEJIEKT:

BJIa/IeTh HAaBbIKAMM II03HABATENILHON pe(uIeKCUU KaK OCO3HAHUS COBEPIIAEMBIX NEHCTBUI
U MBICIMTENbHBIX MPOLECCOB, MX PE3yJAbTaTOB, BJIAJETh CIIOCOOAMU  CaMOIIPOBEPKH,
CaMOKOHTPOJIS IIPOLIecca U pe3yiibTaTa PEeLIeHUs MaTeMaTHIeCcKO 3a1auu;

IPEIBUAETh TPYJHOCTH, KOTOpPbIE€ MOTYT BO3HHMKHYTh IIPH PEIICHUH 3a/1a4id, BHOCHUTh
KOPPEKTHBBI B JIESITEIBHOCTh HA OCHOBE HOBBIX OOCTOSTENILCTB, JAHHBIX, HalIEHHBIX OIINOOK,
BBISIBJIEHHBIX TPYIHOCTEH;

OLICHUBaTb COOTBETCTBHE pe3ylbTaTa MLEIM M YCIOBHSIM, OOBSICHATH IPUYMHBI
JOCTMDKEHUS] WM HEIOCTH)KEHHs] pe3ylbTaTOB JEATEIbHOCTH, HAXOJIUTh OIIMOKY, JaBaTh
OLIEHKY ITPUOOPETEHHOMY OIIBITY.

CoBMecTHas1 1eSITeJIbHOCTD:

[IOHMMAaTh U UCIMOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW M MHIUBHYalbHON pabOTHl IpU
pelieHMH y4yeOHBIX 3ajJad, MPUHUMATh LEJlIb COBMECTHOM JeATENbHOCTH, IUIAHUPOBATh
OpraHu3allMl0 COBMECTHOM palOThl, pacnpenenarb BHIbl padOT, JOrOBApUBATHCSA, OOCYXKIATh
IpoIecC U pe3yabTaT paboThl, 0000IIaTh MHEHHUS HECKOJIBKUX JIFOACH;

y4acTBOBaTh B TPyNIOBBIX (popmax paboThl (00cykaeHHs, 0OMEH MHEHUH, «MO3TOBBIE
HITYPMBI» M HHBIE), BBIIOJHATH CBOIO 4YacTb pabOThI M KOOPAMHHUPOBATH CBOM JEHCTBHS C
JIPYrUMHM 4IEHAMH KOMAaH/bl, OLIEHUMBaTh KAayecTBO CBOEro BKJIaJa B OOLIMI MpPOAYKT IO
KpUTEpHIM, CHOPMYITUPOBAHHBIM YYaCTHUKAMU B3aUMOJICHCTBUS.

INPEAMETHBIE PE3YJIbTATbHI



K xoniy 10 kjacca oOydaronuiicss HayIuTCs:

cBOOOJTHO ONIEPUPOBATh OCHOBHBIMHU MOHITHUSMHU CTEPEOMETPUH NIPU PEILICHUU 33/1a4 U
IIPOBEJIEHUU MaTEMAaTUYECKUX PACCYKICHUM;

IIPUMEHATh AaKCHUOMBbl CTEPEOMETPUM M  CIEACTBUA U3 HUX I[pPU  PELICHUU
r€OMETPUUECKUX 3a/1a4;

KJIaccu(UIMPOBATh B3aMMHOE PACIIOJIOKEHUE PSAMBIX B IIPOCTPAHCTBE, TUNIOCKOCTEH B
MIPOCTPAHCTBE, NPSIMBIX U IIJIOCKOCTEN B IPOCTPAHCTBE;

cBOOOJTHO OMEPUPOBATHh MOHSATHSIMH, CBSI3aHHBIMU C YTJIAMH B MPOCTPAHCTBE: MEXIY
MPSIMBIMU B ITPOCTPAHCTBE, MEXKTY IIPSIMOM U IJIIOCKOCTBIO;

CBOOOHO ONEpPUPOBATH NOHATHUIMHU, CBA3aHHBIMH C MHOTOTpaHHUKaMU;

CBOOOJHO pacro3HaBaTh OCHOBHBIE BHJbI MHOIOI'PAaHHUKOB (Tpu3Ma, MUpaMHJa,
MPSIMOYTOJIbHBIN Napasuienenunen, Kyo);

KJIacCU(HUITMPOBATH MHOTOTPAHHUKH, BRIOWpasi OCHOBAHUS JJIs KJIacCU(DHUKAINN;
CBOOOJHO ONEPUPOBATH TOHATUSIMHU, CBSA3aHHBIMH C CEYEHHEM MHOTOTPAaHHUKOB
IJIOCKOCTBIO;

BBITIOJIHATH MapaJuleNIbHOE, LIEHTPAJIbHOE U OPTOTOHAIBHOE MTPOEKTUPOBaHKUE (PUTYp Ha
IJI0CKOCTB, BBITIOJIHATH N300pakeHHs PUryp Ha MIOCKOCTH;

CTPOUTH CEYEHMsS] MHOTOIPAHHUKOB Pa3IMYHBIMU METO/aMHU, BBIOJIHATH (BBIHOCHBIE)
IUIOCKHE YEepTeKU M3 PUCYHKOB MPOCTHIX OOBEMHBIX (GUTYp: BUJI CBEpXy, COOKY,
CHU3Y;

BBIUMCIIATh IJIOLIAJM IOBEPXHOCTEH MHOTOIPaHHMKOB (IIpU3Ma, IMHPaMUAA),
reOMETPUUECKUX TeJl C IPUMEHEHUEM (hOpMYIT;

CBOOOJIHO ONEpUpOBaTh MOHATUAMU: CUMMETPHS B NPOCTPAHCTBE, LEHTP, OCb U
IUIOCKOCTh CUMMETPHH, LIEHTP, OCh U IJIOCKOCTh CHMMETPUHU (UTYpPBI;

cBOOOJIHO ONEPHUPOBATh MOHATUSAMH, COOTBETCTBYIOLUIMMH BEKTOpaM M KOOpAWHATaM B
IIPOCTPAHCTBE;

BBITOJIHATE ACHCTBHS HaJl BEKTOPaMH;

pelmaTh 3aJa4d Ha J0Ka3aTeIbCTBO MATEeMATUYECKUX OTHOIICHUH M Hax0XKJIEHHE
Ir€OMETPUYECKUX  BEIMYMH, IPUMEHSS M3BECTHBIE METOAbl IPU  PELICHUU
MaTeMaTUYECKUX 3a/]1a4 HOBBIIIEHHOI'O ¥ BBICOKOT'O YPOBHS CJIOKHOCTH;

IPUMEHATH NIPOCTEHIINE TPOrPaMMHBIE CPEJCTBA U JIEKTPOHHO-KOMMYHUKAIIMOHHBIE
CHCTEMBI [IPU PELICHUU CTEPEOMETPHUECKUX 3a/1aY;

U3BJIEKATh, peoOpa3oBbIBATH U HMHTEpIPETHPOBAThH UHpOPMALINIO 0
IIPOCTPAHCTBEHHBIX I'€OMETPUYECKUX (QUrypax, NpPEICTAaBICHHYI0 Ha dYepTekax MU
PHUCYHKaX;

IPUMEHATh NOJYYEHHbIE 3HAHMSA Ha IMPAKTUKE: CpPaBHUBATh U AHAIW3UPOBATh
peaJIbHbIE CUTYallUH, NMPUMEHSTHh W3YUEHHBIE MOHATHS B MPOLECCE NMOUCKA pELICHUS
MaTeMaTu4ecku cHhopMyaupoBaHHON MpPOOIEMbI, MOJIEIMPOBATh PealbHbIE CUTYalluU
Ha A3BIKE TE€OMETPUM, HCCIENOBATh IOCTPOEHHBIE MOJEIN C HCIOJb30BaHUEM
reOMETPUYECKUX TMOHATHM M TeopeM, amnmapara anreOphl, peliaTh MPaKTUYECKHe
3a/1a4M, CBSI3aHHbIE C HAXOKJIEHUEM I€OMETPUYECKUX BEIUYNH;

UMETh TpEACTaBIeHUs 00 OCHOBHBIX J3Tanax pa3BUTUS T'€OMETPUM KaK COCTaBHOM
JacTu (pyHAaMEHTa Pa3BUTHS TEXHOJIOTUH.

K koniy 11 kinacca oOyyaromuiicss HayYuTCA:



cBOOOJTHO OTIEPUPOBATH MOHATUSAMH, CBSA3aHHBIMU C IIMJIMHIPUYECKON, KOHUYECKON U
chepuuecKoil MOBEPXHOCTIAMU, OOBICHATH CITOCOOBI TIONYUICHHS;

ONEpUPOBATh MOHATUSMHU, CBA3aHHBIMU C T€JIaMM BpALICHMS: LMIUHAPOM, KOHYCOM,
cdepoii u mapom;

pacrio3HaBaTh Tella BpameHus (MWIHHIP, KOHYC, cdepa U map) U 0ObACHATH CIIOCOOBI
IIOJIyYEHUS TEJl BpaIlleHNUS;

KJIaccu(UIMPOBATh B3aMMHOE PACTIONIOKEHUE C(Eephl U TUIOCKOCTH;

BBIYMCIIATh BEJIMYMHBI 3JIEMEHTOB MHOTOIPAHHHMKOB W TeJl BpallleHUs, O0bEMBI U
IUIOLIAM MMOBEPXHOCTEW MHOTOTPAaHHUKOB M TE€J BPALICHUS, T€OMETPUUYECKUX TEN C
MpUMEHEHUEM (POPMYIT;

CBOOOJHO ONEPUPOBATH MOHSATUSAMH, CBA3AHHBIMM C KOMOWHAIMSAMU TEJ BpallleHUs U
MHOTOTPaHHUKOB: MHOTOT'PAaHHUK, BIHMCAHHBIN B cpepy U ONMUCAHHBIA OKOJIO chepsl,
cdepa, BMcaHHasi B MHOTOTPAHHUK WUJIU TEJIO BPAIllCHHUS;

BBIYHCIISATH COOTHOLIEHHSI MEXIY IJIOMIAASIMHU MMOBEPXHOCTEH U 00BbEMaMU MOJ0OHBIX
TEI,

n300paxaTh H3ydyaeMble (PUTYphl, BBIMOIHATH (BBIHOCHBIE) IUIOCKHE YEPTEXKHU U3
PUCYHKOB MPOCTHIX 00BbEMHBIX (UTYp: Bl CBEPXY, COOKY, CHU3Y, CTPOUTH CEUEHUs
TEJ BpalleHHUs;

W3BJIEKATbh, UHTEPIPETUPOBATH u peoOpa3oBbIBaTh uHpopManuo 0
MIPOCTPAHCTBEHHBIX T€OMETpUUYECKUX (Urypax, NpeACTaBIEHHYIO Ha YepTexax u
PHUCYHKaX;

cBOOOJTHO ONEPUPOBATH MOHATHEM BEKTOP B IPOCTPAHCTBE;

BBITOJIHATE ONEPALUH HaJl BEKTOPaMU;

3aJaBaTh IUIOCKOCTh YPAaBHEHUEM B JIEKapTOBON CHUCTEME KOOPAMHAT;

pemaTb TEOMETPUUYECKHE 3a7ayd Ha BBIYKMCICHHE YIJIOB MEXAy MpSAMBIMU H
IUIOCKOCTSAIMHU, BBIUUCIIEHHE PACCTOSAHUI OT TOYKM [JO IUIOCKOCTH, B LEJIOM, Ha
IIPUMEHEHHE BEKTOPHO-KOOPANHATHOTO METO/1a IIPU PELLICHUH;

CBOOOJIHO OIEPUPOBATh IMOHATUSAMH, CBA3aHHBIMU C JIBKEHHEM B IPOCTPAHCTBE,
3HATh CBOMCTBA JBIKCHUI,

BBITMOJIHATE M300paK€HUsI MHOIOIPDAaHHMKOB M TEJ BpALIEHUS IpU Hapajle]bHOM
NepEeHOCce, HUEHTPAIbHOH CUMMETPHH, 3€PKaJIbHOW CUMMETPHHM, IIPU IOBOPOTE BOKPYT
MPSAMOM, IPeoOpa3oBaHuUs MOA00HS;

CTPOMTh CEUYEHUS MHOTOTPAHHHMKOB M TeJ BpAalllEHUS: CEYCHMsS LWIMHIpA
(mapajuienbHO U MEPIEeHAUKYIIPHO OCH), CeUeHHsI KOHyca (IapaseibHble OCHOBAaHHIO
U IIPOXOJISIINE Yepe3 BEpIINHY), CEUCHUs 111apa;

UCIOJb30BaTh METOJbl NOCTPOCHUS CEYEHMH: METOJ CIIEJ0B, METOJ| BHYTPEHHEro
IIPOEKTUPOBAHUS, METO/I IIEPEHOCA CEKYILEeH MIIOCKOCTH;

JOKa3bIBaTh N€OMETPUUECKHUE YTBEPKICHHUS,

NPUMEHATh TeoOMEeTpHUYecKue (akThl Ui pelIeHUs] CTEepPeOMETPUUYECKUX 3ajad,
IIPEAIIONIATAIONINX HECKOJIBKO IIAaroB PEIICHHUs, €CIIM YCIOBUS NIPUMEHEHHS 3aJaHbl B
SIBHOU U HEesIBHOMU (hopMme;

pemaTh 3aJa4d Ha J0Ka3aTeIbCTBO MAaTEeMAaTHYECKUX OTHOIICHUH M HaxoXKJeHHE
reOMETPUYECKUX BEIHYUH;

MPUMEHSATH MPOTPAMMHBIE CPEJICTBA U AIEKTPOHHO-KOMMYHHMKAIIMOHHBIE CHCTEMBI NIPH
PELIEHUH CTEPEOMETPUYECKUX 3314,



NPUMCHATL IIOJYUCHHBIC 3HAHWA Ha MOPAKTHUKC: CpaBHUBATb, aHAJIU3UPOBATL U
OLICHUBATL PCAJIbHBIC CUTyalluU, IPUMCHATh U3YUCHHBIC [IOHATHA, TCOPCMBI, CBOICTBa
B IIpoleCCEe IOMCKAa pEeIIeHHs] MaTeMaTH4ecku Cc(HOopMyIHMpOBaHHON MPOOIEMBI,
MOJCIHUPOBAThH PCAJIbHBIC CUTyallUW Ha A3BIKC I'COMCTPUHU, UCCIICAOBATE NOCTPOCHHBIC
MOJIEJIH C HMCIOJBH30BAHUEM T'€OMETPHUYECKHX MOHATHH M TEOpeM, ammapara aiareopsl,
pelaTh MPAKTHYCCKUC 3aaa4u, CBA3AHHBIC C HAXOXKACHHUEM I'COMCTPUICCKHUX BCIIMYNH,
HMCTh IPCACTABJICHHUA 00 OCHOBHBLIX JTalax Pa3BUTUA TCOMCTPHU KakK COCTaBHOM
JacTu pyHAaMEHTa Pa3BUTHS TEXHOJOTHH.



TEMATHUYECKOE IINIAHUPOBAHUE

10 KUIIACC
KoumnuecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3ie/ioB U TeM (undposbie)
n/n NPOrpaMMblI Bcero Kontponbupie | Ipaxririeckire o0pa3oBaTe/bHbIE
padoTsbI padoThI pecypest
1 Bsenenue B crepeoMeTpuio 23 1
) B3anMHOe€ pacnosiokeHue npsiMbIX B 6 |
MIPOCTPAHCTBE
3 [TapanienbHOCTh NMPSAMBIX U TJIOCKOCTEN B g
MIPOCTPAHCTBE
4 [eprieHAUKYIAPHOCTH MPSIMBIX U 55
IJTIOCKOCTEM B MPOCTPAHCTBE
5 VYTIBl 1 paccTOSTHUS 16 1
6 MHororpaHHuKH 7 1
Bexkrtops! B mpocTpaHcTBe 12
g HOBTOPGHI/IC, 0000111eHre U CUCTEMaTH3aIHS 5 )
3HAHUH
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 6 0




11 KVIACC

KosnnyectBo yacos DJIEeKTPOHHbIE
No 11/i1 HanmeHoBaHMe pa3je/ioB U TeM Kowrponsmoe  Tpakrmseckse (uudgpossbie)
NPOrpaMMblI Bcero o0pa3oBaTe/bHbIE
padoTsbI padoTsbI pecypest
1 AHanuTndeckas reoMeTpus 15 1
) [ToBTOpEHwUe, O606HI€HI:IC u 15 |
cUCTeMaTH3alus 3HaHUH
3 O06BEM MHOTOTPAaHHHUKA 17 1
Tena BpameHus 24 1
5 [Tmomaamn moBepXHOCTH U 0OBEMBI 9 1
KPYTJIBIX TEJ
6 JIBrokeHUst 5 1
7 [ToBTOpEHwUE, O606H1€HI:IG u 17 )
cUCTeMaTH3alus 3HaHUM
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 8 0




IHOYPOYHOE IIVIAHUPOBAHHUE

10 KVIACC

Ne
n/n

Tema ypoka

KoaunuyecTBo 4acoB

Bcero

KoHTpoJbHBbIE
padoTbI

IIpakTH4eckue
padoThbI

Jara
H3yUYeHusl

DJIeKTPOHHBbIE HH(POBHIE
o0pa3oBaTe/bHbIE pecypchl

OcHoBHbIE TpaBUIa
n300pakeHsI Ha PUCYHKE
IJIOCKOCTH, MapajiebHbIX
MPSMBIX (OTPE3KOB), CEPETUHBI
oTpe3ka

02.09

https://m.edsoo.ru/FOMGVRWHE

[ToHsATHS CTEpeOMETPHH: TOYKa,
npsiMasi, INOCKOCTh,
npoctpancTBo. OCHOBHBIE
MpaBuUJia M300paKeHHS Ha
PHUCYHKE IIJIOCKOCTH,
MapajIeIbHBIX MPSMBIX
(0Tpe3KoB), cepeIMHbI OTPE3Ka

03.09

https://m.edsoo.ru/SECB310PZ

IlonsTns: MEPECCKAIOIUECA
IIJIOCKOCTH, IEPCCEKAIOIMIUECA
IpsaAMas U IJI0OCKOCTb,
TOJIYIIPOCTPAHCTBO

08.09

https://m.edsoo.ru/T2NNAUSWK

IlonsTus: MNEPCCCKAOIUCCA
INIOCKOCTH, IICPCCCKAIOIIUCCS
npsaMas 1 mI0CKOCTb,
MOJYIIPOCTPAaHCTBO

09.09

https://m.edsoo.ru/7KZVSHHVO

MHororpaHH1KH, H300paxeHne
MIPOCTENIINX IPOCTPAHCTBEHHBIX

10.09

https://m.edsoo.ru/AHGUTWH2F




¢buryp, HeCyIIECTBYIOIIUX
00BEKTOB

MHororpaHHUKH, U300pakeHue
MPOCTEUIINX IPOCTPAHCTBEHHBIX

¢buryp, HeCyIIECTBYIOIINUX
00BEKTOB

15.09

https://m.edsoo.ru/88UACES2Y

AKCHOMBI CTEpEOMETPHH U
IIEPBBIE CIIEICTBUS U3 HUX

16.09

https://m.edsoo.ru/IDKRA603N

AKCHOMBI CTEpEOMETPHH U
IIEPBBIE CIIEICTBUS U3 HUX

17.09

https://m.edsoo.ru/ZIP3R7L0Q2

AKCHOMBI CTEpPEOMETPHH U
TIepPBbIE CIICICTBUS U3 HUX.
CriocoObl 3a/1aHUsI PSMBIX U
IJTIOCKOCTEMN B MPOCTPAHCTBE.
O6o3HaueHus TPSAMBIX U
IIJIOCKOCTEMN

22.09

https://m.edsoo.ru/AQXIXEDYR

10

N3obpaxenue ceueHnit
MUpPaMUIbl, KyOa U IPU3MBI,
KOTOPBIE MPOXOIST Yepe3 X
pébpa. N3obpaxenue
MePeceUeHUs MOTy4YSCHHBIX
iockoctei. PackpamBanue
MOCTPOCHHBIX CCUCHHUH pa3HBIMU
[[BETAMH

23.09

https://m.edsoo.ru/EVUE9AZ7]

11

N300paxeHue ceueHuit
MUPaMUIbI, KyOa U IPU3MBI,
KOTOPBIE MPOXOJIAT Yepe3 X
pebpa. M3obpaxenue
MIEPECeUCHUS MOTyUYSHHBIX

24.09

https://m.edsoo.ru/XT1VCSWB2




IJI0CKOCTEN. PackpamuBanue
IMOCTPOCHHBIX CEUCHUH pa3sHbIMU
oBE€TaMun

12

N3o0pakeHue ceueHmit
MUpaMUbl, KyOa ¥ PU3MBI,
KOTOPBIE IIPOXOJIAT Yepes3 Ux
pébpa. N3obpaxenue
NEPECCUCHU MOJTYUYCHHBIX
IJI0CKOCTEN. PackpammuBanue
IIOCTPOCHHBIX ceueHun pasHbIMU
IBeTaMUu

29.09

https://m.edsoo.ru/OSLAY6GMFE

13

N3obpaxenune ceueHmit
MUpaMuIbl, KyO0a U PU3MBI,
KOTOpBbIE MPOXOJIAT Yepe3 uX
pébpa. N3obpaxenue
repeceyeHus MOJTy4YeHHBIX
IJI0CKOCTel. PackpammnBanue
MIOCTPOCHHBIX CEYEHUI Pa3HBIMU
1BETaMU

30.09

https://m.edsoo.ru/EKWHLAWS84

14

Merto crie1oB AJis MOCTPOCHUS
CeUueHUN

01.10

https://m.edsoo.ru/1JOON3100

15

Merto[ crieoB 1Sl MOCTPOSHUS
ceueHuil. CBoiicTBa nepeceyeHui
MPSIMBIX U IJIOCKOCTEH

06.10

https://m.edsoo.ru/DDABJTC2N

16

Mertoa cie 0B Ui HOCTPOCHUS
ceueHuii. CBOMCTBa NepecevyeHni
MPSIMBIX U IIJIOCKOCTEN

07.10

https://m.edsoo.ru/SN3SSUSEQ

17

[Toctpoenue ceueHuit B
nupamue, Kyoe mo TpéM Toukam

08.10

https://m.edsoo.ru/HFW637QDR




Ha péopax. Co3gaHne BEIHOCHBIX
YepTEXKEN U 3aIUCh 11aroB
MOCTPOCHUS

18

[Toctpoenune ceueHuit B
nupamue, Kyoe mo TpéM Toukam
Ha péopax. Co3gaHne BEHIHOCHBIX
YepTEeXKEN U 3aIUCh 11aroB
MOCTPOCHUS

13.10

https://m.edsoo.ru/L62FFLCBW

19

[Toctpoenune ceuenuii B
nupamu/ie, Kyoe mo Tpém Toukam
Ha p&opax. Co3maHue BEIHOCHBIX
YepTexKEN U 3aIUCh I1aroB
MTOCTPOCHUS

14.10

https://m.edsoo.ru/J1AQIJINZCX

20

[Toctpoenune ceueHuii B
nupamue, Kyoe no TpéM Toukam
Ha pEéopax. Co3gaHne BEHIHOCHBIX
YepTexKen U 3aIUCh 11aroB
MIOCTPOCHHUS

15.10

https://m.edsoo.ru/XJEZARSTO

21

[ToBTOpEHUE MIIAHUMETPHUU:
Teopema 0 IpPONOPITMOHATBHBIX
oTpe3kax. [lomooue
TPEYroJIbHUKOB

20.10

https://m.edsoo.ru/L3FYZLI9LR

22

[ToBTOpEHME TIIAHUMETPUU:
Teopema Menenas. PacueTs! B
CEYEHMSX HAa BBIHOCHBIX
yeprexax. Mcropus pazsurus
IUIAHUMETPUU U CTEPEOMETPUH

21.10

https://m.edsoo.ru/TPO9F3DVV1

23

KonTposnpHast padoTa "AKCHOMBI
crepeomerpun. CeueHus"

22.10

https://m.edsoo.ru/EBLE09SZ1




24

B3anmHoe pacrionoxeHue
IPSIMBIX B IIPOCTPAHCTBE.
CkperuBaroiecs npsmele.
[Ipu3Haky ckpemuBaronmxcs
npsmeIx. [lapannensHble npsMbie
B IIPOCTPAHCTBE

05.11

https://m.edsoo.ru/TYO9QBHKY

25

TeopeMa o CylIeCTBOBAHUU U
€AMHCTBEHHOCTH IIPSIMOU
NapajuIeJIbHON JAHHOW MPSIMOH,
MPOXOJSAIIEN YEPE3 TOUKY
MIPOCTPAHCTBA U HE JIeXKAIlleW Ha
JTaHHOM npsimoil. Jlemma o
MEPECEUECHNH NapATIIEIbHBIX
MPSIMBIX TIOCKOCTBIO

10.11

https://m.edsoo.ru/CYUQMU9K9

26

[TapanienbHOCTb TpeX MPSIMBIX.
TeopeMa o TpEX mapayIeIbHbIX
npsameix. Teopema o
CKPEILMBAIOIIUXCS MPSIMBIX

11.11

https://m.edsoo.ru/TRPMZB3MZ

27

[TapannensHOE TPOSKTHPOBAHHKE.
OCHOBHBIE CBOMCTBA

mapalyiICJIbHOI'O IMPOCKTUPOBAHUA.

N3o00paxkenue pazHbIX GUryp B
napauieIbHOM MPOCKIIUH

12.11

https://m.eds00.ru/03GR50WZV

28

LenTpanbHas npoekuus. Yroiu ¢
COHAINPaBJICHHBIMA CTOPOHAMH.
Yroa mexay npsMeIMu

17.11

https://m.edsoo.ru/Z5FPA6SHI

29

33)13‘11/1 Ha J0Ka3aTCJILCTBO U
HCCICIOBAaHUC, CBA3AHHBIC C
PACIIOJIOKCHUEM IIPAMBIX B

18.11

https://m.edsoo.ru/7W31COFG6




IIPOCTPAHCTBE

30

[TonATHA: mapaIeIbHOCTD
MPSAMOM U TIIIOCKOCTH B
npocrtpanctse. [IpuzHak
[apaJuIEIbHOCTH IIPSIMOU U
mockoctu. CBoiicTBa
MapaJuIEIbHOCTH IIPSIMOU U
IIJIOCKOCTH

19.11

https://m.edsoo.ru/N18CUO03L

31

I'eomerpuueckue 3agaun Ha
BBIUMCIIEHUE U JI0KA3aTENIbCTBO,
CBSI3aHHBIE C MAPAJUIEIBHOCTHIO
MPSIMBIX U INIOCKOCTEHN B
MIPOCTPAHCTBE

24.11

https://m.edsoo.ru/2DD9X2MQ3

32

[Toctpoenue ceyenus,
MPOXOIALIET0 Yepe3 JaHHYIO
MPSIMYIO Ha YepTexe U
MapayIEILHOIO APYTrOM IPsIMOH.
Pacué€t oTHOIICHUI

25.11

https://m.edsoo.ru/1PO6R5839

33

[TapannensHas nmpoexuus,
MIPUMEHEHHE TSI IOCTPOCHUS
CeYeHMI Kyba u
napasienenumnena. CBoicTBa
napajuiesienuIe/a ¥ Ipu3Mbl

26.11

https://m.edso0.ru/930T7FLSK

34

[TapamienbHbIE TIIOCKOCTH.
[Ipu3Haku napamienbHOCTH JBYX
IJIOCKOCTEN

01.12

https://m.edsoo.ru/QFUJAH V&8

35

TeopeMa O MMapaJuICIIbHOCTU U
CIANHCTBCHHOCTH ITIJIOCKOCTH,
HpOXO,Z[HH.[CfI qgepe3 TOUKY, HC

02.12

https://m.edsoo.ru/2WG4W4XNO




MIPUHAUICKALLYIO JAHHOU
IUIOCKOCTH U CICACTBUS U3 HEE

36

CpoiicTBa napauieabHbIX
IUIOCKOCTEH: O MapaJuIeIbHOCTH
MPSIMBIX TIEPECEUCHHSI TTPH
MepeceueHu  JIByX
MapauIeIbHBIX IIOCKOCTEH
TpeThen

03.12

https://m.edsoo.ru/3KIKV3ROG

37

CpoiicTBa napamuieabHbIX
IJI0CKOCTEHN: 00 OTpe3Kax
MapajuIeTbHBIX TPSMBIX,
3aKIIFOYEHHBIX MEXKIY
napauieIbHBIMA TUIOCKOCTSIMH; O
MEePECEUCHUH TIPSMOM C IBYMSI
napaieIbHbIMU TUIOCKOCTSIMU

08.12

https://m.edsoo.ru/QLA4PYRAT

38

[ToBTOpenue: Teopema [Mudaropa
Ha IUIOCKOCTH

09.12

https://m.eds00.ru/9VIZIWC6]

39

[ToBTOpEHUE: TPUTOHOMETPUS
MPSIMOYTOJIBHOTO TPEYTrOJIbHHUKA

10.12

https://m.edsoo.ru/Z6FNNNT5D

40

CaoiicTBa Ky0a u
PSIMOYT OJIBHOTO
napauiesienurmnea

15.12

https://m.edsoo.ru/HYNIQ785Q

41

Bebruncnenue JUIMH OTPE3KOB B
KyOe U psIMOYrOJIbHOM
napasiesienue e

16.12

https://m.edsoo.ru/FZBZVPOEC

42

IlepnieHIUKYIAPHOCTD NPAMOU U
miockocTy. [Ipusnak
MIEPIEHIUKYIIAPHOCTHU NIPSMOH U
IIJIOCKOCTHU

17.12

https://m.edsoo.ru/ISFSHOGG3




43

IlepnieH IUKyYISIPHOCTD NPSAMOU U
mockoctu. [Ipusnak
NEPIEHIUKYIISIPHOCTH NIPSMOK U
IIJI0CKOCTH

22.12

https://m.edsoo.ru/K38BG3I1ZH

44

Teopema o CylIeCTBOBAHUU U
€AMHCTBEHHOCTH IIPSIMOIA,
MPOXOJALIEN Yepe3 TOUKY
IIPOCTPAHCTBA U
NEPIEHIUKYISIPHON K TUIOCKOCTH

23.12

https://m.edsoo.ru/ WE3MTS4ES

45

[InmockocTy M nepneHIuKyIspHbIE
VM TIpsSIMBIE B MHOTOI'PAHHUKAX

24.12

https://m.edsoo.ru/OKTGKHNGSI

46

[InockocTy M NepneHInKyIsIpHbIE
VM TIpsSIMBIE B MHOTOI'PAHHHUKAX

29.12

https://m.edsoo.ru/S1VOAWIW3

47

[lepnieHiuKynsAp U HAKJIOHHAS.
[TocTpoenue nepneHAuKymsIpa u3
TOYKH Ha MPSIMYIO

30.12

https://m.edsoo.ru/KIP91.47ZCX

48

[lepnieHiuKynsAp U HAKJIOHHAS.
[TocTpoenue nepneHauKymIsIpa u3
TOYKH Ha MPSIMYIO

12.01

https://m.edsoo.ru/2IIUD45PR

49

TeopeMa o Tpéx
MepreHuKynsapax (mpsmas u
oOparHas)

13.01

https://m.edsoo.ru/CNE1PAIUS

50

Teopema o Tpéx
MepneHIuKynsapax (mpsamas u
oOpatHasi)

14.01

https://m.edsoo.ru/IPCG564WN

51

Yron MCKAY CKpCHINBAOINUMHUCA
IIpAMBIMUA

19.01

https://m.edsoo.ru/K4EHQ3E9E

52

[Touck neprneHaAuKyISpHbIX

20.01

https://m.edsoo.ru/EBY VPSMSI




HPSIMBIX C IIOMOILBIO
NEPIEHIUKYIIAPHBIX INIOCKOCTEN

53

OpTtoroHanbHOE IPOEKTUPOBAHNE

21.01

https://m.edsoo.ru/GP0ZX8VHE

54

[Toctpoenue cevenuii Kyoa,
IIPU3MBI, IPABUIIBHOU ITMPAMHUIbI
C IOMOIIBIO OPTOTOHAIBHOU
MPOEKLINU

26.01

https://m.edsoo.ru/FSZMOA1AE

55

[TocTpoenue ceuenuii kyoa,
MIPU3MBI, IPAaBUIILHON MUPAMUIBI
C IOMOIIBIO OPTOTOHAIBHOU
MIPOEKIINHU

27.01

https://m.edsoo.ru/TSOFUDOOQO]

56

CummeTpus B IPOCTPAHCTBE
OTHOCHTEJIBHO TUIOCKOCTH.
[lnockocTn cummeTpuii B
MHOTOTPaHHUKAX

28.01

https://m.edsoo.ru/N77K7ZM8K

57

[Ipu3Hak nepneHIuKyaIspHOCTH
MPSAMO ¥ TIJIOCKOCTH Kak
CJIEICTBUE CUMMETPUU

02.02

https://m.edsoo.ru/L9E703U3V

58

[IpaBUIIbHBIE MHOTOT'PAHHHKH.
Pacué€t paccTosiHuil OT TOUKH 10
IUIOCKOCTH

03.02

https://m.edsoo.ru/Z9E166HHZ

59

[IpaBuabHBIE MHOTOTPAHHUKH.
Pacué€t paccTosiHuil OT TOUKH 10
IIOCKOCTH

04.02

https://m.edsoo.ru/TISUOWZTH

60

CriocoObl OIyCTUTH
NEePIEeHUKYIISPbl: CHMMETpUS,
CIIBUT TOYKH MO HapauIeIbHON
psAMOM

09.02

https://m.edsoo.ru/DHFUCBWO6




61

CaBur no HenapamuieabHOU
IIPSIMOM, U3MEHEHUE PACCTOSTHUI

10.02

https://m.edsoo0.ru/9OAN VFE9E

62

KonTtponsHas padota "B3anmuoe
PACIIOJIOKCHHUC MTPAMBIX U
IJIOCKOCTEH B IIpocTpaHcTBE"

11.02

https://m.edsoo.ru/JW5SUZNNS8J

63

[ToBTOpEHME: Yyroy MexIy
IMpsAMBIMHA Ha IMJIIOCKOCTH,
TPUTOHOMETPHUS B IPOU3BOILHOM
TPEYrOJIbHUKE, TEOpEMA
KOCHHYCOB

16.02

https://m.edsoo.ru/SKO9RHWDFQ

64

[ToBTOpEHME: Yyroy MeXIy
CKpCHIUMBAOIIUMHUCS ITPAMBIMU B
MIPOCTPAHCTBE

17.02

https://m.edsoo.ru/WBREU9US7

65

I'eomeTpuueckne MeTo b1
BBIYUCIICHUS YTJIa MEXTY
MPSIMBIMH B MHOTOT'PaHHUKAX

18.02

https://m.edsoo.ru/3U40237CK

66

JByrpanubiii yroj. CBOMCTBO
JIUHEIHBIX YTJI0OB ABYTPAHHOTO

yria

24.02

https://m.edsoo.ru/SH4CYFABO

67

[TepnieH IUKYIISIPHBIE TIJIOCKOCTH.
CBolicTBa B3aMHO
MEePIEeHIUKYIAPHBIX MIOCKOCTEH

25.02

https://m.edsoo.ru/FIHM69NVD

68

[Ipu3Hak nepneHIuKyIspHOCTH
IJIOCKOCTEH; TeopemMa o mpsiMoi
NepecevyeHus ABYX MIOCKOCTEN
MEePIEHIUKYISIPHBIX TPEThEU
MIJIOCKOCTH

02.03

https://m.edsoo.ru/FYSTMQ43F

69

IIpssMOyroabHbBIH

03.03

https://m.edsoo.ru/KQ9DBNDAW




napajuiesienunesn; Kyo;
U3MEPEHUs, CBOMCTBA
MPSIMOYTOJIBHOTO
napajuiesienumea

70

Teopema o quaroHayu
MPSIMOYTOJILHOTO
napajuieJienuIe/a u ClIeICTBUE
n3 Hee

04.03

https://m.edsoo.ru/E3T10AD6I

71

CrepeomMerpuueckue u
IMPUKIAAHBIC 3a/]a4r, CBA3aHHBIC
CO B3aWMHBIM PACTIOJIOKECHAEM
MIPSAMBIX U IIJIIOCKOCTH

09.03

https://m.edsoo.ru/4TBYU36HZ

72

[ToBTOpEHME: CKPEIIMBAIOIINECS
NpsAMbIE, MapajuieIbHbIE
IJIOCKOCTH B CTAHAAPTHBIX
MHOTOIpaHHUKaX

10.03

https://m.edsoo.ru/TL947D6WK

73

[Tapa mapaynenbHbIX MIIOCKOCTEN
Ha CKPEIIMBAIOIIUXCS MPSAMBIX,
paccToOsiHUE MEXKIY
CKPEIMBAIOIIUMHUCS MIPSIMBIMU B
MIPOCTBIX CUTYAIUSIX

11.03

https://m.edsoo.ru/YEWZTQREN

74

PaccrostHue oT TOUKM J10
INIOCKOCTH, PaCCTOAHUC OT
HpHMOﬁ J0 IINIIOCKOCTH

16.03

https://m.edsoo.ru/W5GN48EIM

75

Beruncnenue paccTostHUN MeXIy
CKPEIMBAOIIUMHUCS IPSIMBIMHU C
ITOMOIIBIO NIEPIIEHIUKYIIIPHOU
IJIOCKOCTH

17.03

https://m.edsoo.ru/SWOVIIHMD

76

TpéXrpaHHbIl yroj, HEpaBeHCTBA

18.03

https://m.edsoo.ru/3XGHNLQ4J




JUIS TPEXTPAHHBIX YIJIOB.
Teopema [Tudaropa, Teopemsl
KOCHHYCOB U CUHYCOB JIJIsl
TPEXTPAHHOTO yrila

77

DneMeHTHI chepruiecKoit
TE€OMETPHUH: T€OIC3NIECKUE
JIMHUY Ha 3emiie

23.03

https://m.edsoo.ru/HMVTV74CP

78

Kontponbnas padota "Yribl u
paccrosHus"

24.03

https://m.edsoo.ru/IRTWZ59YU

79

CucreMarusanys 3HaHHI
"MHOrorpaHHuK U €ro
3JIeMEHTEI"

25.03

https://m.edsoo.ru/VC3UOAK3B

80

[MTupamuna. Buasl nupamu.
[IpaBunbpHas nupamuaa

06.04

https://m.edsoo.ru/J3R0247EQ

81

[Tpusma. IIpsimas u HaKJTOHHAS
npu3Mel. [IpaBunbHas npusma

07.04

https://m.edsoo.ru/INDHOOSEQ

82

[Ipsimoit mapamnenenunen,
NPSAMOYTOJIbHBIHN
napajuiesenumnes, Kyo

08.04

https://m.edso0.ru/L8803LZGS

83

Brinykiible MHOTOTPaHHUKH.
Teopema Ditnepa

13.04

https://m.edsoo.ru/B4TOMDU1D

84

BBIHYKJ'ILIe MHOI'OT'PaHHUKH.

Teopema Diinepa. [IpaBunbHbIe U

TNOJIYIIPABUJIbHBIC
MHOTOT'paHHUKHA

14.04

https://m.edsoo.ru/QOMX9GA1S

85

KonTtponsHas pabora
"MHororpaHHuKu"

15.04

https://m.edsoo.ru/3N52B3TEM

86

Ilonsatue BCKTOPA Ha IMJIOCKOCTU

20.04

https://m.edsoo.ru/LRBSE3B09




U B IIPOCTPAHCTBE

87 CymMa BEeKTOpPOB 1 21.04 https://m.edsoo.ru/MNTSX2XI1.8

88 Pa3nocTh BekTOpOB 1 22.04 https://m.edsoo.ru/SHBMZ1POH

89 [IpaBuno napannenenunena 1 27.04 https://m.edsoo.ru/XS6ANTLA2

90 YMHOXeHHE BEKTOpa Ha YUCIIO 1 28.04 https://m.edsoo.ru/MJUH128LR
Paznosxenue BexTopa mo 6azucy

91 TPEX BEKTOPOB, HE JIeXKAIINUX B 1 29.04 https://m.edso0.ru/U760IDCTG
OJHOM TJIOCKOCTH

92 CkansipHO€ MpoU3BEACHNE 1 04.05 https://m.edsoo0.ru/JZ46VNC71
B CJIICHUE yIJla Me

93 RHHCICHID JIIa MEARAY 1 05.05 https://m.edsoo.ru/TUSI96UQP
BEKTOpaMH B IIPOCTPAHCTBE
[Ipocrenmme 3anaum ¢

94 POCTEHIIHE 3aatu 1 06.05 https://m.edsoo.ru/FJIXV79T8B
BEKTOpaMu
[Ipocreimue 3anauu ¢

95 POCTEHIIHE 3378t 1 11.05 https://m.edsoo.ru/JCWURNGO1
BEKTOpaMu
n -

96 POCTEHIIHE 3alatu ¢ 1 12.05 https://m.edsoo.ru/BEHWOELKS
BEKTOpaMH
I1 enme

97 POCTEHIIIHG SAIATH © 1 13.05 https://m.edsoo.ru/P3W8WZZSY
BEKTOpaMH
O6061eHue e

98 © Hf HAC 1 cHeTeMatisatit 1 18.05 https://m.edsoo.ru/ECRMXSNM3
3HAHUH

06006

99 0o erHHe 1 cHcTeMatisatit 1 19.05 https://m.edsoo.ru/XXBTFP5WL
3HAHUH

100 Htoroas koHTpoJbHasA paboTa 1 20.05 https://m.edsoo.ru/SFGPDWNKO

101 Htorosas koHTpoJbHas paboTa 1 25.05 https://m.edsoo.ru/X3ZG8A6SO
O06o001IeHne 1 cucTeMaTu3anus

102 o H 1 26.05 https://m.eds00.ru/93 1AWXEK 1

3HAHUN




OBIIEE KOJIMYECTBO YACOB ITO
I[TPOTPAMME

102




11 KVIACC

KoaudecTBO 4acoB

Jara DJIeKTPOHHBbIE HU(PPOBHIE
Nen/m | Tema ypoka KonTpoubnsbie | IlpakTuueckue
Bcero H3ydeHusi = oOpa3oBaTesibHbIE pecypchl
padoThI padoTsbI

[ToBTOpEHME TEMBI

1 "KoopauHaTsl BeKTOpa Ha 1 04.09 https://m.edsoo.ru/ WERSDSI4U
TJIOCKOCTH M B TIpPOCTpaHCTBE"

2 HoeTopetitte Temtr "CKaJiﬂpHoe 1 07.09 https://m.edsoo.ru/M6JO60NI7
MIPOU3BEICHNE BEKTOPOB
[ToBTOpEHME TEMBI

3 "Beruncienue yriia Mexmay 1 08.09 https://m.edsoo.ru/55KY41L.VG
BEKTOPAMH B IIpOCTpaHCTBE"
[ToBTOpenue TeMsl "YpaBHEHHE

4 NPAMOM, IPOXOAAIIEH Yepe3 B 1 11.09 https://m.edsoo.ru/U20HPUS6W
TOYKH"
YpaBHEHUE IOCKOCTH,

5 HOpMaJlb, YPaBHEHUE IIIIOCKOCTH 1 14.09 https://m.edsoo.ru/VYIHSTERW
B OTpe3Kax
YpaBHEHHE MJIOCKOCTH,

6 HOpMaJlb, YpaBHEHHUE IUIOCKOCTH 1 15.09 https://m.edso0.ru/541910WGX
B OTpe3Kax

7 BexropHoe npoussenenue 1 18.09 https://m.edsoo.ru/NTYOG2APM

8 HHHefIHHe HEpapeHcTRa, 1 21.09 https://m.edsoo.ru/54EQ7JQ8E
JIMHEWHOE MPOrpaMMUpPOBaHUE

9 HHHefI HPIC HEPABCHCTRA, 1 22.09 https://m.edsoo.ru/ VPKWBB4AA
JIMHEWHOE MPOrpaMMUpPOBaHUE

10 AHanuTHYECKHE METOIbI 1 https://m.edsoo.ru/KHJ20M3PV




pacyéra yriia Mex1y NpsMbIMU B

MHOT'OrpaHHUKax

11

AHanTuTAYECKUE METOIbI
pacdéra yria Mexay
IUIOCKOCTSIMMU B
MHOTOTpaHHUKAX

25.09

https://m.edsoo.ru/DDXUUAIAS

12

dopmysia pacCTOSIHUSA OT TOUKH
JI0 TIJIOCKOCTH B KOOPAMHATAX

28.09

https://m.edsoo.ru/SG451UUG1

13

Haxoxnenue pacctostHuit OT
TOYKH JIO TFIOCKOCTH B KyOe

29.09

https://m.edsoo.ru/8 V2N4 X113

14

Haxoxnenue pacctostHui OT
TOYKH JI0 IJIOCKOCTHU B
MIPaBUJILHOM TUPaMUJIe

02.10

https://m.edsoo.ru/UZ15UU37F

15

KonTtponbHas padoTa
"Ananutnyeckas reomeTpus”

05.10

https://m.edsoo.ru/SNGI1GHFM

16

Ceuenus MHOTI'OI'paHHUKOB:
CTaHAAPTHBIC MHOTOT'PAHHHUKHU

06.10

https://m.edsoo.ru/219603NHQ

17

CeueHnss MHOTOTPAaHHUKOB:
METOJ], CIIEI0B

09.10

https://m.edsoo.ru/52XG0O2J5B

18

CeueHnss MHOTOTPAaHHUKOB:
CTaHJapTHBIE TIJIOCKOCTH,
TepeceYeHMs MPSAMBIX U
IUIOCKOCTEH

12.10

https://m.edsoo.ru/CUP7TCPXQ

19

HapannenLHLIe IpsAMBIC U
INIOCKOCTH: TTapaJlJICJIbHBIC
CCUCHUA

13.10

https://m.edsoo.ru/MM69MKRDP

20

[TapannensHble NpsAMBbIE U
IJIOCKOCTH: PacCU€T OTHOLLIEHUI

16.10

https://m.edsoo.ru/O71ROIJFI




21

[TapamienpHble IpsIMBIE U
IJIOCKOCTH: YIJIbI MEXKY
CKPCHIUMBAOIIUMHUC ITPAMBIMUA

19.10

https://m.edsoo.ru/26EPTM74A

22

[IepnenqukynsipHbIE IPSMBIE U
IIJIOCKOCTH: CTaHAAPTHBIE Tapbl
NEPIEHIUKYIIAPHBIX INIOCKOCTEN
U NPSIMBIX, CHMMETPUHU
MHOT'OTPaHHUKOB

20.10

https://m.edsoo.ru/YQUVT6VZX

23

[IepnenuKymsipHBIE IPSMBIE U
IJIOCKOCTHU: TEOPEMA O TPEX
MEPIEHIUKYIISIpax

23.10

https://m.edsoo.ru/HQIN20ZJP

24

[IepnenqukynsipHbIE IPSMBIE U
IIJIOCKOCTH: BBIYHCIICHHUS JITIUH B
MHOTI'OIpaHHUKAaX

06.11

https://m.edsoo.ru/OWFAQ1A9]

25

[ToBTOpeHue: miomagn
MHOTOYTOJILHUKOB, ()OPMYJIbI
JUTSI TUTOTTIAIeH, COOOpaKeHus
nonoous

09.11

https://m.edsoo.ru/FDRZ09G4X

26

[ToBTOpEHUE: TUTOMIAH
MHOTOYT'OJIbHUKOB, (DOPMYJIBI
JUTS TIOMIAICH, COOOpaKEHHS
nonoous

10.11

https://m.edsoo.ru/1ZYRNNIKV

27

[ToBTOpEHUE: TUIOMIAIM
MHOTOYTOJILHUKOB, (DOPMYITbI
JUIS TJIOMIAICH, COOOPaXKCHHS
mogoous

13.11

https://m.edsoo.ru/HWHVENLOO

28

[Inomtanu ceuennit
MHOTOI'PAHHUKOB: IIJIOLIA/IN
IIOBEPXHOCTEM, pa3pe3aHus Ha

16.11

https://m.edsoo.ru/X2HRM9HD4




9acTH, COOOpaxKeHUS MOa00us

29

[Inomanu ceyenui
MHOTOT'PaHHHUKOB: TIJIOIIAH
MOBEPXHOCTEH, pa3pe3anus Ha
9acTH, COOOpaKeHUs TIOJ00MS

17.11

https://m.edsoo.ru/SH4EL YON6

30

KontponsHas pabora
"[loBTOpEHNE: MHOTOTPAaHHUKH,
CEUEHHUs1 MHOTOTPaHHUKOB"

20.11

https://m.edsoo0.ru/SSUWIWWV1

31

O0BéM Tema. O0beM
MPSMOYTOJTBHOTO
napajuiesienumne/ia

23.11

https://m.edsoo.ru/6UXGOORC9

32

3anaun 00 yABOCHHH Ky0a, O
KBaJpaType Kyda; 0 TPUCEKIINH
yria

24.11

https://m.edsoo.ru/VK2J2TXEF

33

CrepeomeTpuyecKkue 3a1auu,
CBSI3aHHBIE C 00BEMOM
MPSIMOYT OJIbHOTO
napajuiefienuneaa

27.11

https://m.edsoo0.ru/ODR6H6TQS

34

HpI/IKJ'Ia,Z[HBIe 3aga4u, CBA3aHHBIC
C BBIYHCIIEHHEM 00BEMa
IpAMOYIT'OJIBHOTO
IapajjiCaCIrmIicaa

30.11

https://m.edsoo.ru/OSHTIOT1G

35

OO0BEM MPAMOI TPU3MBI

01.12

https://m.edsoo.ru/SAILOYHY]J

36

CrepeomeTrpuueckue 3aj1auu,
CBSI3aHHBIE C BBIYMCICHUEM
00BEMOB NPSMON MPUMBI

04.12

https://m.edsoo.ru/1D8HV54 A9

37

[Ipuknaanble 3a1auu, CBsI3aHHbIE
¢ 00bEMOM IIPSIMOI TPU3MBI

07.12

https://m.edsoo.ru/QI'YC4F8IU




38

Brruncnenue 00bEMOB TeI ¢
IMOMOILBIO OTIPEACIIEHHOTO
uHTerpana. O0bEM HaKIIOHHON
IIPU3MBI

08.12

https://m.edsoo.ru/ON585060H

39

Beruncnenue 006EMOB TeI ¢
TIOMOIIBIO OITPENIEIIEHHOTO
uHTerpana. O6bEM nupamu/ibl

11.12

https://m.edsoo.ru/2CJLCMK8N

40

®opmyna 00bEMa MUpaMUAbL.
OTtHomieHne 00HEMOB TTUPAMUTL C
00LIUM YTJIOM

14.12

https://m.edsoo.ru/AL3PODCY9E

41

®opmyrna 00bEMa MUpaMUIbL.
OTtHomeHne 00BEMOB TTUPAMUTL C
0o0LIUM YTiIOM

15.12

https://m.edsoo.ru/3GOOAJRNY

42

CrepeomeTpuyecKkue 3a1auu,
CBsI3aHHbBIE C 00bEMaMU
HAaKJIOHHOU MPU3MBI

18.12

https://m.edsoo.ru/7TRERHWQO7

43

CrepeomeTpuyecKue 3a1auu,
CBsI3aHHbBIE C 00bEMaMU
MIAPaMHU/IBI

21.12

https://m.edsoo.ru/SF480DTS6

44

[Ipuknagabie 337291 110 TEME
"O0BEMEBI Ten", CBSI3aHHEIE C
00bEMOM HAKJIIOHHOHW TIPU3MBbI

22.12

https://m.eds00.ru/9SF60YY VX

45

[Ipuknagabie 331241 110 TEME
"O0BEMBI TeN", CBSA3aHHBIC C
00BEMOM MUPAMHU/IBI

25.12

https://m.edsoo.ru/Z4MZ27RMY

46

[Tpumenenne o0BEMOB.
Brruncnenue paccTosHUS 10
TUTOCKOCTH

28.12

https://m.edso0.ru/I39CX0O3CP




47

KontponsHas padora "O0béM
MHOTOIpaHHUKa"

29.12

https://m.edsoo.ru/XNWZSSJ7P

48

]_II/IJII/IHZ[pI/I‘-IeCKaﬂ IMOBCPXHOCTD,
00pa3yroIne MUIHHIPUICCKON
IIOBEPXHOCTH

11.01

https://m.edsoo.ru/7DHKEHEG6

49

Hunuuap. [psamoit kpyrosou
nwmHAp. [Tmomans
MTOBEPXHOCTH LAJIMHIPA

12.01

https://m.edsoo.ru/MAVW4KY55

50

Konnueckas moBEpXHOCTB,
00pazyromne KOHNIEeCKOM
nosepxHocth. Konyc

15.01

https://m.edsoo.ru/PVRE7THQ6Y

51

Ceuenune KOHYyca TJIOCKOCTBIO,
MapayieIbHON ITOCKOCTH
OCHOBaHUS

18.01

https://m.edsoo.ru/EOVSHALSL

52

VYceu€HHbI KOHYC.
N3obpaxenne KOHYCOB H
YCEUYEHHBIX KOHYCOB

19.01

https://m.edsoo.ru/9VKWVDCTE

53

[Tmomanp 60KOBOI MOBEPXHOCTH
Y TIOJTHOM MTOBEPXHOCTH KOHYCa

22.01

https://m.edsoo.ru/AWKB9E4NE

54

[Tmomanp 60KOBOM MOBEPXHOCTH
Y TIOJTHOM MOBEPXHOCTH KOHYCa

25.01

https://m.edsoo.ru/9NF4UE3K]J

55

CTepeOMeTpI/I‘IeCKI/Ie 3aJa44 Ha
J0Ka3aTCJIbCTBO U BBIYMCIICHHUC,
IIOCTPOCHUEM ceueHH I
OUJIIMHApA, KOHYCa

26.01

https://m.edsoo.ru/QZVHSEXL9

56

CrepeomeTpuueckue 3a/1au Ha
JI0KA3aTeJIbCTBO U BBIYUCIIEHHUE,
IIOCTPOCHUEM CEYEHU

29.01

https://m.edsoo.ru/AKF6PW62W




HWIMHAPA, KOHYCA

57

[Ipuknagneie 3a1a4u, CB3aHHBIE
C UWJIMHAPOM

01.02

https://m.edsoo.ru/34297Z1.HT5

58

[IpuknagHeie 3a/1a4u, CB3aHHBIE
C UWJIMHAPOM

02.02

https://m.edsoo.ru/ZY6ENPVKD

59

Cdepa u map

05.02

https://m.edsoo.ru/W1TVKAJOR

60

[epeceuenwue cheprl 1 mapa ¢
IJI0CKOCThI0. Kacanue mapa u
cdepsl IIoCKoCThI0. Bua n
n300paxkeHue mapa

08.02

https://m.edsoo.ru/JESNB5ZS0

61

[epeceuenwue cdeprl 1 mapa ¢
IJI0CKOCThIO. Kacanue mapa u
cdepsl IockocThi0. Bua n
n300pakeHHe 1Iapa

09.02

https://m.edsoo.ru/M6WK9K950

62

VYpasuenue chepsl. [Lnomanp
ctepsl 1 e€ yacTei

12.02

https://m.edsoo.ru/USG24BO8H

63

Cummetpus chepsl U mapa

15.02

https://m.edsoo.ru/6E6GX0YJS

64

CrepeoMeTrpuueckue 3aJ1auu Ha
JI0Ka3aTeNIbCTBO U BHIYHCIICHUE,
CBsI3aHHBIE CO chepoi U Mapom,
MIOCTPOCHUEM UX CEUCHHI
MJIOCKOCTBIO

16.02

https://m.edsoo.ru/MSYBPKH7R

65

CrepeoMeTrpHuueckue 3aJ1auu Ha
JI0Ka3aTeNIbCTBO U BHIYHMCIICHUE,
CBsI3aHHBIE CO ChEepoi U Mapom,
MOCTPOECHUEM UX CEYEHUH
IIJIOCKOCTBIO

19.02

https://m.edsoo.ru/MXRDTK72T

66

HpI/IKJ'Ia,[[HLIe 3aga4u, CBA3aHHBIC

20.02

https://m.edsoo.ru/XWS5LI7A9]




co cepoii 1 mapom

[ToBTOpEHUE: OKPYKHOCTH Ha
IJIOCKOCTH, BBIYUCIICHUS B

67 26.02 https://m.edsoo.ru/EI2QDAVE]
OKPYXHOCTH, CTaH/IapTHBIE
moao0ust
Pasznnunble KoOMOMHALIMHA TEN

68 H 01.03 https://m.edsoo.ru/LE7933LXX
BpAIICHUS] 1 MHOTOTPDAHHHKOB
3agaun o teMe "Tena u

69 8 " 02.03 https://m.edsoo.ru/PHHLCGS4E
MTOBEPXHOCTH BpAICHUS
3agaun o teMe "Tena u

70 a " 05.03 https://m.edso0o.ru/22WPBLTP9
MTOBEPXHOCTH BpAIICHUS
Kourponsnaas padora "Tena u

71 P P : 09.03 | https://m.edsoo.ru/33W222M63
MTOBEPXHOCTH BpAIlCHUS
O0BéM mmuHapa. Teopema 00

72 . H P p 12.03 https://m.edso0.ru/1ZN2S6ZMO
00BbEME MPSAMOTO MIJIUHIPA
Brraucienne 00bEMOB TeI ©

73 TIOMOTIBIO OTIPENIETIEHHOTO 15.03 https://m.edsoo.ru/ACTOMFMVF
nnaTerpasia. O6bpEM KOHYCa
ITmomany OOKOBOH U ITOJIHOK

74 fai 16.03 https://m.edsoo.ru/ZYTK7P8B1
MMOBEPXHOCTH KOHYCa
CrepeoMeTpUYECKUE 3a/1a4H,

75 CBSI3aHHBIE C BBIUYMCIIEHUEM 19.03 https://m.edsoo.ru/709VJYPSC
00BEMOB IUIIMHAPA, KOHYCA
[Ipuknagabie 331241 110 TEME

76 "O0BEMBI U IJIOLIAaN 22.03 https://m.edsoo.ru/QXEA9GPVB
noBepxHocren ten"
O0BEM 111apa U MIapoBOro

77 P p 23.03 https://m.edsoo.ru/VV60ONBVZX

cektopa. Teopema 06 06bEMeE




mapa. [1nomans chepsr.
CrepeomeTrpuieckue 3a/1auu,
CBA3aHHBIC C BBIYUCIICHUEM
00BEMOB 111apa, MapoBOTO
CErMEHTA U IIAPOBOTO CEKTOPa

78

[IpukiagHeie 3aqa4n 10 TeMe
"O0BEMBI Ten", CBA3aHHEIE C
00BEMOM I1apa U IUIOIIA B0
chepbl. COOTHOIICHHS MEXTY
IIJIOIIAIIMH ITOBEPXHOCTEN U
00BbEMamMu IOJTIOOHBIX TEI

26.03

https://m.edsoo.ru/EZH9GRUE]

79

[TomoOHbIE TENAa B MPOCTPAHCTBE.

N3menenue o6wéma npu
nonoouun. CtepeomMeTpuiecKue
3a/1auu, CBSI3aHHbBIE C
BBIYHCIIEHUEM 00BbEMOB TEI U
IJTONIAJIEH MOBEPXHOCTEM

05.04

https://m.edsoo.ru/H24188MKQ

80

Kontponsnas padota "[lnomranu
MMOBEPXHOCTH U 00BEMBI
KpyrJibIx Ten"

06.04

https://m.edsoo.ru/73UODGNYR

81

JIBuKEeHHS IPOCTPAHCTBA.
OtoOpakenus. J[BrwxeHust u
paBeHcTBO uryp. Obuue
CBOMCTBA IBIKCHUHN

09.04

https://m.edsoo.ru/RXJ4YWONA

82

Bunnl nBmxeHuii:
napajieJIbHbIN IEPEHOC,
LIEHTpalbHasi CHMMETPUS,
3epKabHasi CHMMETpHS,
MOBOPOT BOKPYT MPSMOM

12.04

https://m.edsoo.ru/ZSUA7TNTX




83

[IpeoOpazoBanwmst Mo 00Ms.
[Ipsimas u cdepa Diinepa

13.04

https://m.edsoo.ru/AIPU2WOAX

84

I'eomerpuueckue 3agaun Ha
MIPUMCHCHUC ABIKCHUS

16.04

https://m.edsoo.ru/KFDHOMGKZ

85

KonTtponsHas padora "BekTopsr
B IpocTpaHcTee”

19.04

https://m.edsoo.ru/4F52B11KK

86

O6o06maromiee nopropenue 11
MOHSTUN U METOJIOB Kypca
reometpun 10—11 xmaccos,
CHUCTEeMaTH3alysl 3HAHUI:
"[TapamyienbHOCTD NPSMBIX U
IUTOCKOCTEN B MpoCcTpaHcTBe"

20.04

https://m.edsoo.ru/IHVB2NZH9

87

O6o06maromiee noproperue 11
MOHSTUI U METOJIOB Kypca
reomerpun 10—11 knaccos,
cHUCTEMAaTU3aIsI 3SHaAHUH
"Bektopsl B mpocTpancTse"

23.04

https://m.edsoo.ru/AQEFPERJ0

88

O6o6matomee moroperue 11
MOHATHI U METOJIOB Kypca
reometrpun 10—11 knaccos,
cUCTeMaTH3allus 3HaHU:
"Bektopsl B mpocTpancTre"

26.04

https://m.edsoo.ru/3NIJOLN63

89

O6o6matomee nmoropeHue 11
MOHATHI U METOJIOB Kypca
reometrpun 10—11 knaccos,
cUCTeMaTH3aIlis 3HAaHU:
"O6bemM MHOTOTpaHHUKa"

27.04

https://m.edsoo.ru/B85S7VDTC

90

Ob6o6maromee nopropenue 11
MOHSTHI ¥ METOJIOB Kypca

30.04

https://m.edsoo.ru/AJX4CDP5I




reometpun 10—11 xnaccos,
CUCTEMaTU3alMsl 3HAHUI:
"O6bemM MHOTOTpaHHUKA"

91

Oo6o6maromee moropenue 11
MOHSTUI U METOJIOB Kypca
reometpun 10—11 xmaccos,
CHUCTEeMaTH3alrsl 3HAHUI:
"[Mmomaamn MOBEPXHOCTH U
00BEMBI KPYIJIbIX TET"

04.05

https://m.edsoo.ru/H2ZABPRXO

92

O6o06maromiee noproperue 11
MOHSTUI U METOJIOB Kypca
reomerpun 10—11 knaccos,
CHCTeMaTH3aIus 3HaHUH:
"ILno1many NoBEpXHOCTH U
00BEMBI KPYTIIBIX TEN"

07.05

https://m.edsoo.ru/JG1DJ5SONK

93

Hrorosas koHTpoJbHAs paboTa

11.05

https://m.edsoo.ru/GXZMP89GD

94

Hrorosas koHTpoJbHAs paboTa

14.05

https://m.edsoo.ru/3J174MY6M

95

[ToBTOpEeHUE, 0600IICHNE 1
CHCTEMAaTH3alMs 3HAHUI

17.05

https://m.edsoo.ru/UI26CB4XL

96

Hcrtopus pazButus
CTEPEOMETPUH KaK HAYKH U €&
pOJIb B pa3BUTHUH COBPEMEHHBIX
WH)XEHEPHBIX U KOMITHIOTEPHBIX
TEXHOJIOT Ui

18.05

https://m.edsoo.ru/IESALO6B5

97

Hcropus pazsutus
CTEPEOMETPUM KAaK HAYKU U €€
pOJIb B Pa3BUTUU COBPEMEHHBIX
WH)KEHEPHBIX U KOMIIBIOTEPHBIX
TEXHOJIOT UM

21.05

https://m.edsoo.ru/8ZKNMYFO03




98

Hcropus pazsutus
CTEPEOMETPUHM KaK HAYKHU U €€
pOJIb B pa3BUTUH COBPEMEHHBIX
VMH)KEHEPHBIX U KOMITBIOTEPHBIX
TEXHOJIOTUI

24.05

https://m.edsoo.ru/41X3XKQOG

99

Hcropus pazsutus
CTEPEOMETPUU KaK HAYKU U €€
pOJIb B pa3BUTUH COBPEMEHHBIX
MHXEHEPHBIX U KOMITbIOTEPHBIX
TEXHOJIOTU I

25.05

https://m.edsoo.ru/4PGHOJYAH

100

Hcropus pazsutus
CTEPEOMETPUM KAK HAYKU U €€
POJIb B pa3BUTUHU COBPEMEHHBIX
MHXEHEPHBIX U KOMIIBIOTEPHBIX
TEXHOJIOTUI

https://m.edsoo.ru/GEJCO734F

101

Uctopus pazputus
CTEpPEOMETPHUU KaK HAYKH U €€
POJIb B pa3BUTUH COBPEMEHHBIX
VMHYKEHEPHBIX U KOMIIbIOTEPHBIX
TEXHOJIOTUI

https://m.edsoo.ru/RK4XSFWNR

102

Hcrtopus pazButus
CTepEeOMETPUU KaK HAyKH U €€
POJIb B pa3BUTHUH COBPEMEHHBIX
WH)XCHEPHBIX U KOMIThIOTEPHBIX
TEXHOJIOT Ui

https://m.eds00.ru/X89TQ8776

OBIIEE KOJIMYECTBO YACOB ITO
I[TPOTPAMME

102







MPOBEPSEMBIE TPEBOBAHUS K PE3YJbBTATAM OCBOEHUS
OCHOBHOM OBPA30BATEJBHOM ITPOI'PAMMBbBI

10 KUIIACC
Kon .
IIpoBepsiemble npeAMeTHbIE Pe3yJIbTAThl 0CBOCHHS] OCHOBHOI
NpoBepsieMOro .
o0pa3oBaTe/IbHON MPOrPaMMBbI Cpe/iHero o01ero 00pa3oBaHus
pe3yJibTara
7 I'eomerpus
7.1 OnepupoBaTh MOHIATHAMU: TOUKA, MPAMAsi, IIIOCKOCTh
79 [IpuMeHsSTh aKCHOMBI CTEPEOMETPHH W CIEJACTBUS M3 HUX MPU PEIICHUU
' reOMETPUUYECKUX 33129
73 OnepupoBaTh MOHATUSMM: MNApaJUIEIBHOCTh U MEPHEHAUKYISPHOCTD
' MPSMBIX U TJIOCKOCTEH
74 Knaccuduimposarh B3auMHOE pPACMOIOKEHHE MPSAMBIX M IUIOCKOCTEH B
' MPOCTPAHCTBE
OnepupoBaTh MOHATUSMU: ABYI'PAHHBIM yroJ, TpaHU ABYI'PAHHOTO Yrija,
7.5 pedpo NIBYrpaHHOrO yria, JUHEMHBIN yroia JIBYrpaHHOTO yIija, IpaxycHas
Mepa IBYTpaHHOIo yria
76 OnepupoBaTb MNOHATUSMU: MHOTOTPAHHUK, BBINYKIIBI W HEBBITYKJIBIN
' MHOTOTPaHHUK, JIEMEHTHl MHOTOTPaHHUKA, TPAaBUIbHBIA MHOTOTPaHHUK
77 PacriozHaBaTh OCHOBHBIE BHJIBI MHOTOTPAaHHUKOB (MHMpamMuia, MpU3Ma,
' MPSIMOYTOJIHHBIN MapajuiesienurIie 1, Kyo)
Knaccudpunupoare ~ MHOTOTrpaHHUKH,  BbIOMpas ~ OCHOBaHUA s
7.8 KjlaccupuKanuu (BBIMYKJIble U HEBBIMYKIbIE MHOTOTPAHHUKH, NPABUIIbHbBIC
MHOTOTPaHHUKH, IPSIMbIE U HaKJIOHHBIE PU3MBI, TapaJlieenuIe/Ibl)
7.9 OnepupoBaTh MOHATUSAMH: CEKYIIasl INIOCKOCTh, CEY€HNE MHOTOTPAHHUKOB
710 OOBACHATH MPUHIUIBI TOCTPOCHUSI CEUEHUH MHOTOTPAHHHUKOB, HCIOIb3YS
' METOJI CJIEJIOB
Ctpouth ceyeHHS] MHOTOTPAHHHKOB METOJOM  CJIE/IOB, BBIMIOJHATH
7.11 (BBIHOCHBIC) TUIOCKHE YEPTEKHU U3 PUCYHKOB NMPOCTHIX OOBEMHBIX (GUTYD:
BUJI CBEPXY, COOKY, CHU3Y
Pematp 3amaun Ha HaXOXKJI€HHUE T'€OMETPUUYECKUX BEIMYMH MO 0Opasiam
WU aJropuTMaM, MNPUMEHSAsS HM3BECTHHIE AHAJUTHUYECKUE METOJIbl IpHU
7.12 pEIIEHNH  CTaHAAPTHBIX MaTeMaTHYEeCKUMX 3a7ad Ha  BBIUMCIEHUE
pPacCTOSTHUN MEXAy JBYMS TOYKaMH, OT TOYKH JI0 MHPSIMOM, OT TOYKHIO
MIJIOCKOCTH, MEX/1Y CKPEIIMBAIOIIUMHUCS NPSIMbIMU
Pematp 3amaun Ha HaXoXKJI€HHUE TE€OMETPUUYECKUX BEIMUYMH MO 00pasiam
713 WU aJropuTMaM, MNPUMEHSAS HM3BECTHHIE AHAJUTHYECKUE METOJbl IpHU

peIICHUU CTAaHAAPTHBIX MATCMATHYCCKUX 3a4a4 Ha BbIYUCIICHUC YIJIOB
MCKAY CKPCIIUBAIOIMIUMUCH IIPAMBIMU, MCKIAY HpHMOﬁ N IIIOCKOCTBIO,




MCXKAY IJIIOCKOCTSAMH, ABYI'PDAHHBIX YI'JIOB

Berancnsate 00bEMBI U IIIOMIAM TOBEPXHOCTEH MHOTOTPAHHUKOB (TPU3Ma,

7.14 nupaMuza) ¢ HpUMEHEHHEM (OpMyN, BBIUUCIATH COOTHOLICHUS MEXIY
TUTOIIA/SIMH TTOBEPXHOCTEH, 00bEMaMH MOJIOOHBIX MHOTOTPaHHUKOB
715 OnepupoBaTh MNOHATUSMU: CUMMETPUS B MPOCTPAHCTBE, LEHTP, OChb U
' IUTOCKOCTh CHMMETPUH, LEHTP, OCh U TNIOCKOCTh CHMMETPUH (PUTYPEI
W3BnekaTh, mpeoOpa3oBBIBaTh W HHTEPIPETUPOBATH HHOOPMAIHIO O
7.16 IPOCTPAHCTBEHHBIX TE€OMETPUYECKUX (QUrypax, MpeICTaBICHHYI0 Ha
yeprexax U pUCyHKax
[IpumensaTs reomerpuyeckue (akThl ISl PELIEHUS] CTEPEOMETPUUYECKHUX
7.17 3a/1a4, MPEINONAraloliuX HECKOJBKO IIAaroB pEHICHUs, €CIH YCIOBUSA
MIPUMEHEHMS 3a/1aHbI B SIBHOW (hopMme
718 [IpuMeHAT mpocCTEdIIME IMPOrpaMMHBIE  CPEICTBA M DIEKTPOHHO-
' KOMMYHMKAI[MOHHbIE CUCTEMBI IIPH PELIEHUH CTEPEOMETPUUECKUX 3a/1a4
719 [IpuBoauTE mpUMEpPHl MaTEeMaTHYECKUX 3aKOHOMEPHOCTEH B MpUpOJE U
' YKU3HHU, PACIIO3HABATh MPOSBICHUE 3aKOHOB T€OMETPUHU B UCKYCCTBE
[IpuMeHsTh MOMydYEeHHbIE 3HAHUS Ha MPaKTHUKE: aHAJIM3HPOBATh pealbHbIE
CUTYallud U NMPUMEHATh U3yUEHHbIE OHSTHS B MPOLIECCE MOUCKA PELIEeHUs
MaTeMaTH4ecKu chOpMYyIUPOBAHHON MPOOJIEMBI, MOJIEIUPOBATh PeabHbIE
7.20 CUTyallUM Ha A3bIKE TEOMETPHUH, HUCCIEAO0BATH MOCTPOCHHBIE MOJEIH C
UCIOJIb30BAHUEM T'€OMETPUYECKUX MOHATHH U TeopeM, ammapara aireopsl,
pemars  NPaKkTUYECKUE  3aJadd,  CBS3aHHBIE C  HAXOXKICHHEM
TEOMETPUYECKUX BEIINYUH
11 KJIACC
Kox .
IIpoBepsiembie IpeaMeTHBIE Pe3yJIbTAThI 0CBOCHHS OCHOBHOIM
NPOBEPSIEMOro .
00pa3oBaTeJIbHOM MPOrPaMMBbI CpPeHEro 001ero o0pa3oBaHusi
pe3yJibTara
6 I'eomerpus
OmnepupoBaTh HOHATHAMM: LMJIUHJIPUYECKAs MOBEPXHOCTb, OOpa3yrolue
6.1 LWIMHIPUYECKON IOBEPXHOCTH, LWIMHIAP, KOHUYECKAas IIOBEPXHOCTD,
o0pasyromne KOHUYECKOH IOBEPXHOCTH, KOHYC, chepuyeckas MOBEPXHOCTb
6.2 Pacnio3naBate Tena BpalieHus (LWIMHAP, KOHYC, cdepa u 1map)
6.3 OOBACHATH CIOCOOBI MOJTYYEHHUs T BPALICHUS
6.4 KnaccugunupoBaTb B3aMMHOE pacrioyiokeHne cepsl U MIOCKOCTH
OnepupoBaTh NOHATUAMMU: IIAPOBON CETMEHT, OCHOBaHHUE CErMEHTA, BBICOTA
6.5 CErMEHTa, IIapOBOM CIJIOM, OCHOBAHUE IIAPOBOI0O CIJIOS, BBICOTA LIAPOBOTO
CJ10s1, IIAPOBOU CEKTOP
6.6 Bbruncnare  00bEMBI M IUIONIAAM  TOBEPXHOCTEW Tel  BpalleHHs,




T€OMETPUYECKUX TeJl C MPUMEHEeHHEeM (popmyit

6.7

OnepupoBaTh MNOHATHSAMH: MHOTOTPAaHHMK, BIHMCAaHHBIH B cdepy H
OTMCAaHHBIN OKOJIO cdephl, cdepa, BIUCAHHAS B MHOTOIPAaHHHUK WM TEJO
BpallEeHUs

6.8

BBIYHCIATE COOTHOMIEHUST MEXK/Ty IUIOIIAIIMHU TIOBEPXHOCTEH M 00bEMaMu
MOJOOHBIX TEN

6.9

N3o0paxkate u3ydaemble (GUTYpHl OT PYKH M C TPUMEHEHHEM HPOCTHIX
YEPTEKHBIX THCTPYMEHTOB

6.10

BbinonHATE  (BBIHOCHBIE) IIJIOCKME YEPTEKU W3 PHUCYHKOB IPOCTBIX
00BEMHBIX (Uryp: BHUJI CBEpXy, COOKYy, CHHU3Yy; CTPOUTh CEUYEHHUS Tell
BpalleHUS

6.11

W3Bnekarb, WHTEpHpeTHpoBaTh M MpeoOpa3oBbIBaTh HHMOPMALHMIO O
MIPOCTPAHCTBEHHBIX T'€OMETPUYECKUX (UTYypax, TMpEeACTaBIECHHYIO Ha
YepTekKax U PUCYHKAX

6.12

[IpumensaTs reomerpuyeckue (GakThl IS PELICHUS CTEPEOMETPUUYECKHUX
3a/1a4, MPEANONAralIiuX HECKOJIbKO IIAroB PpEHIEHUs, €CJIH YCIOBHS
MIPUMEHEHHUs 3a/1aHbI B sIBHOU (hopme

6.13

OnepupoBaTh NOHATHEM: BEKTOP B IIPOCTPAHCTBE

6.14

BI)IHOJ'IH?ITI) HeﬁCTBHH CJIOKCHUA BeKTOpOB, BBIYUTAHUA BeKTOpOB nu
YMHOXKEHHUSI BEKTOpa Ha YHCJIO, OOBSCHATh, KAKUMH CBOWCTBAMH OHU
oOazmaror

6.15

[IpumeHsaTh MpaBUIO NapajuieNenune1a Ipy CI0KEHUH BEKTOPOB

6.16

OnepupoBaTh MNOHSTUSIMHU: JAEKApTOBBI KOOPAMHATHI B TMPOCTPAHCTBE,
BEKTOP, MOJ1yJIb BEKTOpPa, PAaBEHCTBO BEKTOPOB, KOOPIUHATHI BEKTOPA, yroJl
MEX1y BEKTOpamH, CKaJIsIpHOE MPOU3BEIEHUE BEKTOPOB, KOJUTMHEAPHBIE U
KOMILJIaHApHBIE BEKTOPbI

6.17

HaXO,Z[I/ITB CYMMY BCKTOpPOB H IIPOU3BCACHUC BCKTOPA Ha YHUCIO, YIolJl
MCXKAY BCEKTOPAMH, CKAIAPHOC IIPOU3ZBEACHHE, pacCKiIaJblBaTb BEKTOP IIO
JABYM HEKOJUIMHEAPHBIM BCKTOpaM

6.18

3a,Z[aBaTL IIJIOCKOCTb YPAaBHCHUEM B HeKapTOBOﬁ CUCTCMC KOOpAUHAT

6.19

Pemars HpOCTCfII.HPIC IrCOMCTPUYCCKUEC 3a/la4iu Ha IIPUMCHCHHC BCKTOPHO-
KOOPAUWHATHOI'O METOAAa

6.20

Pemars 3amaum Ha J0Ka3aTEIBCTBO MaTEeMaTUUYECKHUX OTHOIIEHUH U
HaXOXXIACHUEC I'COMCTPUYCCKHUX BCIIMYHUH II0 06pa3uaM Wik aJiropurMam,
IIPUMCHAA HU3BCCTHBIC MCTO/bI npu peuIcHun CTaHAAapPTHBIX
MAaTEMAaTHYCCKHUX 3aaad

6.21

HpI/IMeHSITL HpOCTCfIHIHC nporpaMMHBIC  CpCACTBA W 3JICKTPOHHO-
KOMMYHUKAIIUOHHBIC CUCTEMEI ITPU PCHICHUN CTCPCOMCTPHUYICCKUX 3a/1a4

6.22

HpI/IBOI[I/ITL MNpUMEPbI MATCMATHUYCCKUX 3aKOHOMepHOCTeI>'I B IIpUpOJAC U
JKU3HH, pacCllO3HABATh IIPOSABIICHUC 3aKOHOB I'COMETPUU B HCKYCCTBC

6.23

HpI/IMeHHTL IMOJIYYCHHBIC 3HAHUA HaA MPAKTHKE: aHAIMU3UPOBATH PCAJIbHBIC




CUTYyallUM U NPUMEHATh U3YYEHHBIE IIOHATHUSA B IIPOLIECCE ITOMCKA PELICHUS
MaTeMaTu4ecku chopMyIHMpoBaHHOHN NpPOOIEMbI, MOACIHPOBATH pEaIbHBIE
CUTyallUM Ha $3bIKE T'€OMETPUM, HCCIIEN0BATH ITOCTPOCHHBIE MOJCIU C
WCIOJIb30BAHUEM T'€OMETPUYECKUX MOHATHH U TeOpeM, amrmapara anreopsl,
pemaTth  NPAaKTUYECKHME  3aJa4d,  CBA3AHHBIE C  HAXOXKICHUEM
reOMETPUYECKUX BEJIMYUH




INPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUA

10 KVIACC

Kona

HpOBepﬂeMblﬁ JIEMEHT COACPKAHUSA

I'eomerpus

7.1

OcHoBHbIE MOHATUS cTepeoMeTpuu. Touka, mpsiMasi, IUIOCKOCTh, IPOCTPAHCTBO.
[TonsiTHE 06 AKCMOMAaTUYECKOM MTOCTPOCHUH CTEPEOMETPUN: aKCHOMBI CTEPEOMETPUHN U
CJIEJICTBUS U3 HUX

7.2

B3anMHOe pacronokeHne npsMbIX B IPOCTPAHCTBE: MEPECEKAIOIIMECS, ITapaJICIbHbIE
n CKpCHIMBAIOIIUECA  IIPSAMBIC. Hapannem)Hocn, MNpSAMBIX HW  IINIOCKOCT el B
MPOCTPAHCTBE: MapajUIeNIbHbIE TMPSAMbIE B MPOCTPAHCTBE, NAPALICIBHOCTh TPEX
IpsAMBIX, MNapaJuICIIbHOCTD HpSIMOfI A IUIOCKOCTH. YTIBIC COHaITpaBJICHHBIMHU
CTOPOHAMH, YroJl MEXKIy MNPSAMBIMU B MpOCTpaHcTBE. [lapayienbHOCTh TMIIOCKOCTEM:
MapajyielbHble IUIOCKOCTH, CBOMCTBa NapalIeNIbHBIX IUIOCKOoCcTed. [lpocreimue
MPOCTPAHCTBEHHBIE (DUTYphl Ha TUIOCKOCTH: TeTpadiap, KyO, mapayienenunes,
MOCTPOCHUE CEUCHU I

7.3

HepHeHHI/IKy.]'IflpHOCTI) pr[MOfI N TUIOCKOCTU: TMEPINCHAUKYIAPHBIC IIPAMBIC B
MIPOCTPAHCTBE, MPSMbIE NMapauleIbHbIe U MEPIeHIUKYISPHbIE K MIOCKOCTH, MPU3HAK
MEePIEHANKYJISIPHOCTH TPSIMOM U IUIOCKOCTH, TE€OPEMa O MPAMON MEePIEHAUKYISIPHON
IJIOCKOCTH. YTJIbI B IPOCTPAHCTBE: YIOJI MEXAY MPSIMOW U IJIOCKOCTBIO, TBYTPAHHBIN
YTOJI, IMHEHWHBINA Yroj JIBYIpaHHOTO yria. [lepneHauKysisp u HaKJIOHHBIC: PACCTOSIHUE
OT TOYKH JI0 MJIOCKOCTH, PACCTOSIHUE OT MPAMOI JI0 TUNIOCKOCTH, MpoeKIus GpUurypsl Ha
IJI0CKOCTh. [lepneHauKyIsIpHOCTh MJIOCKOCTEH: MPU3HAK MEPHEHAUKYISIPHOCTH ABYX
mwiockocteit. TeopeMa o TpEX meprieHIUKYIIpax

7.4

[loHsiTHE MHOTrOrpaHHHMKA, OCHOBHBIE JJIEMEHTbl MHOIOIPAaHHUKA, BBINYKJIbIE MU
HEBBINYKJIbIE MHOTOTPAHHUKHM, pa3BEPTKA MHOrorpaHHuka. IIpusma: n-yrojabHas
pu3Ma, I'paHd U OCHOBAHMs MPU3MbI, IpsMas U HAKJIOHHAs IpU3MbI, OOKOBas MU
I0JIHAsl IOBEPXHOCTh Npu3Mbl. [lapannenenunen, npsMOYyroiabHbIN napaiesienunes u
ero cpoiicra. Ilupammna: n-yronbHas nupamujia, I'paHd U OCHOBAHHE MHUPAMUIBI,
O00KOBasi M NOJHAs MOBEPXHOCTb MUPAMUAbI, NpPaBUWIbHAsA U yCEUEHHas NUpPaMUA.
OneMeHThl NpU3Mbl M nHUpamuibl. [IpaBWiIbHBIE MHOTOIPAaHHUKH: IOHSATHE
[IPaBUJIBLHOIO MHOTOTpaHHUKA, IpaBWJIbHAs MpU3Ma U IpaBWIbHAs NUPaMUJA,
IIpaBUIIbHAS TPEYroJbHas MUpaMKIa U IpaBUIIbHBIN TeTpasp, ky0. [IpeacraBienue o
IIPaBWJIBHBIX MHOTOIPAaHHUKAX: OKTa’ap, JOACKa’ap U ukocayapyrue CeueHus
MIPU3MBI ¥ TUPAMUJIBI

7.5

CI/IMMeTpI/IH B MPOCTPAHCTBC: CUMMETPUSA OTHOCUTCIILHO TOYKH, HpHMOﬁ, IJIOCKOCTH.
ONEeMEHTHI CUMMCTPUHA B nupamMnuax, MapaeJICIuIeaax, IpaBHUJIbHBIX
MHOT'OrpaHHUKax

7.6

Brlunciaenue 31e€MEHTOB MHOT'OT'PpaHHUKOB: pe6pa, AuaroHajaiu, YrJIbl. [Inomane
OOKOBOM MOBEPXHOCTU U MOJIHOH MOBECPXHOCTHU HpﬂMOﬁ MPU3MBI, IJIOIalb OCHOBaHHﬁ,




TeopeMa 0 OOKOBOW MOBEPXHOCTHU MPSMOH mpu3Mebl. [Lomans 60k0BOM MOBEPXHOCTH U
IIOBEPXHOCTH IPABWIBHOW NUPaMHUABI, TEOpEMa O IUIOLIAJAM YCEYEHHOM NHUPAMHUJIBI.
[onsitue 06 066EMe. OO6BEM nUpaMuUIbl, IPU3MBI

7.7

[TomoOHbIe Tena B mpoctpaHcTBe. COOTHOIICHUSI MEXIY TUIOIIAASIMUA TTOBEPXHOCTCH,
00BbEMaMHU 11O OOHBIX TENT

11 KVIACC

Kox
6

IIpoBepsieMblii 3JIEeMEHT COAEPKAHUS

I'eomerpus

6.1

Hunuaapuyeckas MoBEpXHOCTh, 0Opa3yrolue MWIMHAPUYECKON MOBEPXHOCTH, OCh
III/IJ'II/IH)IPI/I‘-IGCKOﬁ HOBerHOCTI/I. HI/IJ'II/IH)Ip: OCHOBAHUA " 6OKOBa$[ HOBerHOCTI),
o0Opasyromas 1 0Ch, TUIOMIAAh OOKOBOW U MOJTHON TTOBEPXHOCTH

6.2

Konnueckas moBepxHOCTb, 00pa3yronIie KOHNYECKON MOBEPXHOCTH, OCh U BEpPIINHA
KOHHYECKOM ToBepXxHOCTH. KOHyC: OCHOBaHWME W BepIIMHA, OOpa3yroImas U OcCh,
Iomaas OOKOBOM M TOJHOM TOBEPXHOCTH. YCEUYEHHBIM KOHYyC: oOpasyromue u
BbICOTA, OCHOBAHHUA U OoKoBas IMOBEPXHOCTH

6.3

Cdepa u map: neHTp, paauyc, JuameTp, IUIOMIalb MOBEPXHOCTH cdephl. B3anmHuoe
pacnojio)keHue cepbl U IUIOCKOCTH, KacaTeslbHas IUIOCKOCTh K cdepe, MIomaib

chepsl

6.4

N300paxkenue Ten BpalieHUs Ha MIO0CKOCTH. Pa3BépTka MIMHApPA U KOHYCa

6.5

KomMOunarmu ten BpaieHusi 1 MHOTOTPaHHUKOB. MHOTOrpaHHHK, ONTUCAHHBIN OKOJIO
cdepsl, cdepa, BlIMCaHHAs] B MHOTOI'PaHHUK, WM TEJIO BpallleHUs

6.6

[Tonatue 06 oO6BEme. OcHoBHBIE CBOWCTBa 00BEMOB Ten. Teopema 00 00BEME
MPSIMOYTOJIBHOTO Mapajuiesienunena u cieAcTBus u3 He€. O0bEM HWIMHIpA, KOHYCA.
O0bEM 11apa u wiomaas chepsl

6.7

[Tonpo6HbIe Tena B nmpoctpancTBe. COOTHOMICHUS MEXY TUIOMAASIMH TIOBEPXHOCTEH,
00BpEMaMHU ITOJOOHBIX TET

6.8

Ceuennst nmnuHApa (MapasielbHO U TMEPHEHAUKYISIPHO OCH), CEYEHHsS KOHYca
(mapannenbHOE OCHOBAHUIO U MPOXOsIlee Yepe3 BEPIINHY), CEUCHHUS [1apa

6.9

Bektop Ha muockocth ¥ B npocTtpaHCTBE. CII0)KEHHE W BBIYUTAHUE BEKTOPOB.
YMHOXEHUE BEKTOpa Ha 4ucio. PasnoxkeHue BEKTOpa IO TPEM HEKOMILIAHAPHBIM
Bekropam. IIpaBuno nmapamtenenunena. Pemenue 3aaad, CBA3aHHBIX ¢ IPUMEHEHUEM
MIpaBUII JCHUCTBUN C BEKTOpaMU

6.10

[IpsmoyronpHas cucrtemMa KOOpIMHAT B IpocTpaHcTBe. KoopamHaTel BeKTOpa.
[Ipocreiimme 3amaun B KOOpAMHATaxX. Yrodl MexAy BekTopamu. CkalspHOe
IIPOU3BEACHNUE BEKTOPOB. BblUMCiieHHE YITIOB MEXIY NPSAMBIMH M IUIOCKOCTSMH.
KoopanHaTHO-BEKTOPHBIN METO IIPH PELIEHUH T€OMETPUUYECKUX 33124




MPOBEPSIEMBIE HA EI'D 11O MATEMATUKE TPEBOBAHUS K
PE3YJIBbTATAM OCBOEHHUS OCHOBHOM OBPA3OBATEJBHOMN
ITPOT'PAMMBI CPEJTHET'O OBIIIET'O OFPA3OBAHUS

Kon IIpoBepsiemble TPeOOBaHUS K NMPEAMETHBIM Pe3yJIbTaTaM O0CBOEHHUS
NpoBepPseMOro | OCHOBHOII 00pa3oBaTe/IbHOI MPOrpaMMBbI CpeHero oouero
TpeOoBaHus o0pa3oBaHus

Bnagenue MeromaMu J0OKa3aTeNbCTB, AITOPUTMAMHU pEUICHMS 3a/ad;
yMeHHE (OPMYJIUPOBATH M ONEPUPOBATh IOHATUSMHU: OIPENEICHUE,
akcuoma, TeopeMa, CIeACTBHE, CBOMCTBO, NpPU3HAK, [OKAa3aTelbCTBO,
paBHOCHJIbHBIE (DOPMYJIUPOBKH; MPUMEHATh UX; YMEHUE (OpPMYIUPOBATH
oOpaTHO€ M MPOTUBONOJIOKHOE YTBEP)KJIEHUE, NMPUBOAUTH NPUMEPHl U
KOHTPIPUMEPBI, HCIIOJIb30BATh METOJ| MaTeMaTHYeCKOW HHJIYKIIHH;
MIPOBOJUTH JOKa3aTeNIbHbIE PACCYKICHHS IPU PELICHUH 33]1a4, OLEHUBATh
1 JIOTHYECKYI0  NPABWIBHOCTh  PACCYXIECHUH; YMEHHE ONEpHUpPOBATH
MOHATHSIMH: MHOKECTBO, MOJMHOKECTBO, ONEpalMy HaJ MHOKECTBAMU;
YMEHHME HCMOJB30BaTh TEOPETUKO-MHOKECTBEHHBIH  ammapar  Ajs
OTHMCaHUs pPealbHbIX MPOIECCOB U SIBJCHUN W MPU PELIECHUU 33734, B TOM
YHClie U3 IPYruX Y4eOHBbIX MPEIMETOB; YMEHUE ONEPUPOBATH MOHATUSIMHU:
rpad, cB3HBIN rpad, 1epeBo, MUK, Tpad Ha MIOCKOCTH; YMEHHE 3aaBaTh
U OMHCHIBAThH Tpadbl Pa3IMYHBIMU CHOCOOAMHU; MCIIONIB30BaTh rpadbl MpH

PEIICHNH 3aJa4

YMeHue onepupoBaTh MOHATUSAMM: HATypaJbHOE YUCIIO, LEJIOE YHCIIO,
CTEIEHb C LIEJIBbIM [I0Ka3aTeseM, KOPEeHb HaTypalbHON CTEIIEHH, CTEIEHb C
paLMOHATIBHBIM IOKA3aTesIeM, CTENEeHb C JeHCTBUTENBHBIM IOKa3aTeleM,
JgorapupM Uucia, CHHYC, KOCHHYC W TaHIE€HC IMPOU3BOJBHOTO YHUCIIA,
OCTaTOK 0 MOJYJII0, PALMOHAJIBHOE YHCIIO, UPPALMOHAIBHOE YHCIO,
MHOXECTBA HATypaJlbHbIX, LEJbIX, PpAlHOHAIBHBIX, JIEHCTBUTEIBHBIX
2 quceNl; YMEHHE HCII0JIb30BaTh IPU3HAKU JIEIMMOCTH, HAUMEHBIINH 00IInii
JIeTUTEeTh W HauMeHbllee olliee KpaTHoe, alropuT™ EBknmjga npu
pELIEHNN 3aa4; 3HAKOMCTBO C Pa3JINYHBIMU MO3ULUOHHBIMU CHCTEMaMU
CUUCIJIEHUS; YMEHHE BBITIOJIHATH BBIUMCIICHHE 3HAYCHUH U IpeoOpa3oBaHUs
BBIP@)KEHUI CO CTemeHsMH M Jorapupmamu, npeoOpa3oBaHus ApPOOHO-
pallMOHANBHBIX ~ BBIPQKEHUI; yMEHHE  ONEpUpOBaTh  MOHATHUAMHU:

noCICaA0OBAaTCIIbHOCTD, apI/I(bMCTI/I‘-ICCKaSI nmporpeccust, reoMeTprudccKad




nporpeccusi, OECKOHEUHO YOBIBalOIIas TI'E€OMETpUYECKasi IPOTpeccus;
YMEHME 3a/aBaTh IIOCJIEOBATEIbHOCTH, B TOM YHUCJIE C IIOMOLIBIO
PEKyppEHTHBIX (popMys; yMEHHE ONEpUPOBATh MOHATUAMU: KOMILIEKCHOE
YHUCIIO, CONPSDKEHHBIE KOMIUIEKCHBIE 4YHCIA, MOJYJIb M apryMEHT
KOMIUIEKCHOTO  4Hcha, (QopMa  3amucd  KOMIUICKCHBIX  YHCET
(reoMmeTpuyeckas, TpPUTOHOMETpUYECKAass U anredOpanyeckas), yMETh
NPOU3BOJIUTh ApU(PMETHUYECKHE JEHCTBHS C KOMILICKCHBIMH YHCIIAMU;
IPUBOJIUTH IPUMEPHI UCIIOIb30BaHUSI KOMIUIEKCHBIX YHCEIl; ONEPUPOBAThH
MNOHATHSAMM:  MaTpuua 2xX2  wu  3x3, onpeienuTenb  MaTpULBL,

FGOMeTpI/ILICCKI/H\/JI CMBICJT OIIPEACTIUTEIIA

YMeHne onepupoBaTh MOHATHSAMH: PpPalMOHAJIbHBIE, HPPALUOHAIbHBIC,
MOKa3aTejabHble, CTENEHHBIE, JOTrapu(pMUUYECKHE, TPUTOHOMETPUUECKUE
YpaBHEHUST M HEPaBEHCTBA, MX CHUCTEMBI; YMEHHE OIEPHPOBATH
MOHATHSIMH: TOXIECTBO, TOXKJECTBEHHOE IpeoOpa3oBaHME, YpaBHEHUE,
HEpPAaBEHCTBO, CHUCTEMa YpPaBHEHUH M HEPABEHCTB, PABHOCWIBHOCTH
YpaBHEHUM, HEPABEHCTB W CHUCTEM; YMEHHE penlaTb YpaBHEHUS,
HEpPAaBEHCTBA M CHCTEMBI C IOMOIIBIO pAa3JIMYHBIX HPUEMOB; pELIATH
YpaBHEHUs, HEPABEHCTBA W CHCTEMBl C [apaMeTpPOM; IPUMEHATH
YpaBHEHUS, HEPABEHCTBA, MX CHCTEMBbI JJI DPELICHHUS MaTEMaTUYECKHUX

3a/1a4 U 3a/1a4 U3 Pa3IMYHbIX 00JacTeil HayKu U peanbHON )KU3HU

YMmenue omnepupoBaTh MNOHATHSAMH: (GYHKLIUA, YETHOCTh (DyHKIUWH,
HNEPUOJUYHOCTh (YHKIMHU, OTPAHUYCHHOCTh (DYHKIIMH, MOHOTOHHOCTb
GbyHKIMH, SKCTpeMyM (QYHKIMH, HauOoOJblIee W HAUMEHbIIEe 3HAYCHUS
(GYHKIIMM Ha TPOMEXKYTKE, HEeNpepbIiBHAsA (YHKIIHS, aCHMOTOTHI rpaduka
(GbyHKIMM, TiepBas U BTOpas Mpou3BOJHAs (YHKIUH, T€OMETPUUYECKUI U
(¢u3nuecKkuif CMBICI TPOU3BOAHOM, TMepBooOpa3Has, OMpPENeIEHHBII
UHTETpall; YMEHHE HAXOAWTh ACHUMNOTOTHI rpaduka (YHKIUH; yYMEHHE
BBIUHCIISATh  MPOU3BOJHBIE  CYMMBbI, TPOU3BEICHMS, YACTHOTO U
KOMIIO3UIIMH (DYHKIUH, HAaXOJUTh ypaBHEHHUE KacaTeIbHOW K rpaduky
(GyHKIMHM; YMEHUE HAXOJIUTh MPOU3BOJHBIE DIEMEHTAPHBIX (YHKIIHIA;
YMEHHME HCIONb30BaTh MPOU3BOJAHYIO JUISI HCCIEAOBaHUS (DYHKIUH,
HaXOJWTh HAWOONbIIME W HAUMEHbIINE 3HAuYeHUs (QYHKIUN; CTPOUTH
rpauky MHOTOYJIEHOB C HMCIOJB30BaHHWEM armapara MaTeMaTH4YeCKOTO
aHallM3a; TPHUMEHSTh MPOU3BOAHYIO JUISI HAXOXACHUS HAMIYYIIEero
peuleHuss B MPUKIAIHBIX, B TOM YHUCJIE COLMAIbHO-3KOHOMUYECKUX U

(I)I/I3I/I‘-IGCKI/IX 3agadax; HaXOJUTh IIOIIaIn H 00BEMBI (bI/Ipr C IIOMOIIBIO




HUHTCTpalia; IMPUBOAUTL MNPUMCPbBI MATCMATUYCCKOIO MOJCIHMPOBAHUA C

noMoIkko quddepeHInaIbHbIX YpaBHEHUN

YMeHue onepupoBaTh NOHATUAME: TpaduK QyHKIMH, oOpaTHAs (yHKIUS,
KoMIo3ulusl (pyHKUMIA, JMHEWHas QYHKIOUSA, KBaapaTHYHAs (QYHKIHS,
panmoHanbHas (GYHKUOUS, CTENeHHass (QYHKIUS, TPUTOHOMETPUYECKHE
¢GbyHKIMHU, OOpaTHBIE TPUTOHOMETpUYEeCcKHe (YyHKIHHU, TOKa3aTelbHAs W
norapupmuueckas (yHKIUH; yMEHHE CTPOUTh TpapUKH HM3yIEHHBIX
GyHKUMH,  BBINONHATH  HpeoOpa3oBaHuss  rpagukoB  (yHKIHWH,
WCTIONh30BaTh TPAQUKH JUTSI U3YUEHHs TPOLECCOB M 3aBUCHMOCTEH, TpH
pelIeHny 3ajad W3 APYruX YYeOHBIX NMPEIMETOB M 33734 U3 PealbHOU
KU3HU; BBIpAKaTh (OPMYJIaMU 3aBHCHMOCTH MEXKIY BEIMYMHAMU;
HCIIOJIb30BaTh CBOMCTBA U rpa@uku (YHKUMN Ui pelIeHUs ypaBHEHUH,
HEpaBeHCTB M 3aJad C IapaMeTpaMy; H300pakaTb Ha KOOPAMHATHOMN

IIJIOCKOCTH MHOKECTBA PEIICHUI YPaBHEHMI, HEPABEHCTB U UX CUCTEM

YMeHne pemiaTh TEKCTOBBIE 3aJa4d Pa3HBIX THUMOB (B TOM YHCIIE Ha
MPOIICHTHI, JIOJM W YacTH, Ha JBIDKEHUE, paboTy, CTOMMOCTh TOBapOB U
yCIyT, HAJOTH, 33Ja4id U3 0OJaCTH YIpPaBJICHUS JIMYHBIMU U CEMEHHBIMU
(uHaHCaMM); COCTaBJIATh BBIPAXKEHUS, YpaBHEHMs, HEPAaBEHCTBAa M HX
CUCTEMBbl [0 YCJIOBMIO 3aJjaud, HCCIEJO0BaTh IOJIY4YEHHOE pEeUIeHHEe U
OIICHUBATh MPABIONOAOOHOCTh pPE3yIbTaTOB, YMEHHE MOJEIUPOBATH
peasibHbIE CUTYyalldd Ha S3bIKE MAaTEeMaTHKH; COCTABJISITh BBIPAKECHMUS,
ypaBHEHUs, HEPABEHCTBA M UX CUCTEMBI 10 YCIOBHIO 33J]a4H, UCCIIEI0BATh
IOCTPOCHHBIE ~ MOJENIM €  HCHOJb30BAHUEM  ammapara  aiureopsl,

UHTEPIPETUPOBATH MOJTYUYCHHBIN pe3ylbTaT

YMeHue onepupoBaTh MOHATHSAMU: CpelHee apuMeTHyecKoe, MeauaHa,
HauOoJbllIee U HauMEHbIlIEe 3HAYCHUS, pa3Max, AUCIIEPCHs], CTaHIapPTHOE
OTKJIOHEHUE YHUCIIOBOTO Habopa; YMEHHE H3BJIEKaTh, UHTEPIPETUPOBATH
uH(bOpMaIIMIO, MIPEICTAaBICHHYIO B TaOiMIaX, HAa AUarpaMMmax, rpadukax,
OTpaXarolIyl0 CBOWCTBA peajbHBIX MPOIECCOB U SBICHUH; MPEACTABIAThH
uHGOPMAIIMI0O C TOMONIIBI0 TaOMUIl MW JUarpaMM; HCCIEI0BaTh
CTaTHUCTUYECKUE JIaHHBIE, B TOM YHCJIE€ C MpPUMEHEHUEM TrpapuuecKux
METOJIOB M AJIEKTPOHHBIX CPENCTB; TpadUUIEeCKH HCCIEA0BATh COBMECTHBIE

Ha6J'IIO,Z[eHI/I$I C IIOMOIIBIO AHUAr'paMM paCCCUBAHUS U JIMHEHOMN perpeccun

YMeHHe OnepupoBaTh IOHATUAMH: CIy4alHBIA OIBIT U CllydalHOeE

COGLITI/IG, BEPOATHOCTDH cnyqaﬁHoro CO6BITI/I$I; YMCHHUEC BBIYHUCIATH




BEPOATHOCTh C MCIIOJB30BAaHUEM TpapUUECKHUX METO/0B; TNPUMEHSTh
(bopMynBl CIOKEHHS W YMHOXKCHHS BEpOSATHOCTEH, (opMyiy MOJIHOM
BepoATHOCTH, Gopmyiny bepHymu, komOuHaTOpHbIE (HAaKTHl M (HOPMYIIHI;
OIICHUBATh BEPOSITHOCTH pEATbHBIX COOBITHIA; YMEHHE OIEepUPOBATH
NOHATUSIMH:  CIlydailHas BEJIMYMHA, paclpelelieHue BEpOsSTHOCTEH,
MaTeMaTHYeCKOe OXKUJaHUe, JUCIEPCUS W CTaHAApTHOE OTKIOHEHHUE
CIIyYailHOH  BENMYMHBI, (YHKIUU  paACTpeieieHUs] W  IUIOTHOCTH
PaBHOMEPHOTO, MOKA3aTeIbHOTO U HOPMAJIBHOTO paclpeaeiIeHuil; yMeHne
WCIIOJNIh30BaTh CBOWCTBA M3YYEHHBIX PACIpPENCICHUN IS PEIICHUs 3ajay;
3HaKOMCTBO C TOHSTHSMH: 3aKOH OOJIBIINX YHCEN, METOJBI BHIOOPOYHBIX
WCCIIe/IOBaHUI; YMEHHE TIPUBOJIUTH TPHUMEPHl TIPOSIBICHHUS 3aKOHA
OONBIINX YHCET B TPUPOAHBIX W OOIIECTBEHHBIX SBJICHUSAX; YMEHHE
OTIEPHPOBATH MOHATHAMHU: COUYETAHWE, NEPECTAHOBKA, YHCIO COYETAHWH,
YHCIO  TEepPecTaHoBOK; OwHOM  HpIOTOHA;  yMeHHWEe  NPUMEHATH
KOMOHMHATOpHBIE (DaKThl U PACCY)KICHUS IUIS PEHICHUs 3a]ad; OICHHBATh
BEPOSATHOCTH PEATHHBIX COOBITHH; COCTABISATH BEPOSTHOCTHYIO MOJETh U

WHTEPIPETUPOBATH MOJTYUECHHBIN pe3ylbTaT

YMeHue omnepupoBaTh MHOHATHUAMU: TOYKa, MpsiMasi, IUIOCKOCTb,
MIPOCTPAHCTBO, OTPE30K, JIy4, BEJIMYMHA YIJIa, IJIOCKUHA yroJl, IByrpaHHbIN
yroJi, TpEXTPaHHbIM YTroj, CKpelUBaloluecs MpsMble, NapajuieIbHOCTh U
MEPHEeHIUKYIAPHOCTh MPSAMBIX U IUIOCKOCTEH, Yrosl MEXIy HIpSIMBIMU,
yroi MeXAy MpsSMONH M IUIOCKOCTBIO, Yroll MEXIy IJIOCKOCTAMH,
paccTossHUEe OT TOYKH [0 IUIOCKOCTH, PACCTOSIHHE MEXAy HpPSIMBIMU,
paccTosiHUE MEXy IJIOCKOCTSIMM; YMEHHUE HCIOJIb30BaTh MPU pPEUICHUH
3a/a4 U3y4deHHbIe (DAKThl U TEOPEMBbl INIAHUMETPUHU; YMEHHUE OLIEHUBATh
pa3Mepbl OOBEKTOB OKPYKAIOLIErO0 MHUpA; CTPOUTh MaTeMaTUYECKUE
MOJIETTM C TIOMOIIbI0 TEOMETPUYECKHX MOHATUA U BEJIWYUH, pPElIaTh

CBs3aHHBIC C HUMM IIPAKTHYCCKUC 3a/1a4n
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YMeHue omnepupoBaTh MOHATUAMHU: IUIOIIAAL (GUIYpbl, 00BEM GUrypBHI,
MHOTOI'PAaHHMK, MPAaBUJIbHBI MHOTOI'pDAaHHHUK, CEYEHHE MHOTOTPAaHHHKA,
Ky0O, mnapamienenunes, Opu3Ma, NOUpamuaa, Qurypa M MOBEPXHOCTb
BpallleHHs], LUMIMHJIpP, KOHYyC, wap, cdepa, miomans chepbl, MI0MAIb
IOBEPXHOCTH NHPAMUBI, IMPHU3MBI, KOHYyca, IMJIMHApA, 00BEM KyOa,
OPSMOYTOJIBHOTO Mapajulesienuieaa, HUpaMUabl, MPU3MbI, LWIMHIPA,
KOHyca, I1apa, pa3BEPTKa MOBEPXHOCTH, CEYEHMsI KOHyca M LMIMHAPA,

nmapalyieJIbHBIC OCH HWJIM OCHOBAHWUIO, CCUYCHHUC 1Iapa, IIJOCKOCTbD,




Kacaromasicsi cdeppl, MWIMHApPA, KOHYCa; YMEHHE CTPOUTHh CEYCHHE
MHOTOT'paHHUKA, W300pa’kaTh MHOTOTPAHHUKH, (DUTYPHI M MOBEPXHOCTHU
BpAILEHUsA, UX CEUYCHHUs], B TOM YHUCIIE C NIOMOILUBIO IEKTPOHHBIX CPEICTB;
yYMEHHUE MPHUMEHATh CBOWCTBA I€OMETPUYECKUX (UTYpP, CaMOCTOSTEIHHO
(bopMynHpOBaTh OIpeaeSICHHs U3y4aeMbIX (HUTyp, BBIIBUTaTh TUIIOTE3bI O
CBOMCTBAaX M TMpPH3HAKAX T€OMETPUYECKUX (Uryp, 0OOCHOBHIBATH WIIH
OTpOBEpPraTh HWX; YyMEHHE MPOBOAUTH KiIaccu(uKanuioo ¢uryp 1o
pa3IMYHbIM IIPU3HAKaM, BBIIOJIHATh HEOOXOJUMbIE JIOTNOJIHUTEIbHBIE

MOCTPOCHUS
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YMeHne onepupoBaTh TOHSATHSMH: JIBIDKEHHE B  IPOCTPAHCTBE,
napajieIbHBIA TIEPEHOC, CUMMETPHS Ha IUIOCKOCTH M B IMPOCTPAHCTBE,
MOBOpPOT, TpeoOpa3zoBaHue M0A00MsS, TONOOHBIE (UTYPHI; YMEHHUE
pacrio3HaBaTh paBHBIE W TMOAOOHBIE (UTYPHI, B TOM YHCIE B TPUPOE,
HCKYCCTBE, apXUTEKTYpe; HCIOJIb30BaTh T€OMETPHUECKIE OTHOIICHHS TIPH
pelIeHNy 3a/ad; HaXOJWTh TEOMETPHUYECKHE BEIMYMHBI (JJIMHA, YTOI,
Io1aab, 00bEM) MpPU PELIEHUH 33734 U3 JPYTruX y4eOHBbIX MPEeIMETOB U
W3 pEeaJbHOM JKU3HHM; YMEHHE BBIYHMCISATH T'C€OMETPUUYECKUE BETMYHHBI
(nmuHa, yrom, miuomanas, OOBEM, TUIOMIAAL TOBEPXHOCTH), HCIIOJB3YS
W3y4eHHbIe (OPMYyNbl M METOJbl, B TOM YHMCIE: IUIOIIAJh MOBEPXHOCTH
MUpaMUbl, MPU3MBI, KOHyCa, IWJIMHApA, IUomanab cdepbl; 00béM Kyoa,
MPSIMOYTOJILHOTO  Mapajuleenunea, MUPaMubl, MPU3Mbl, [UIMHIPA,

KOHYCa, [I1apa; yMEHHE HaX0IUTh OTHOIIEHUE 00BEMOB MOIOOHBIX (UTYD
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VYmenune OIICPHUPOBATL NIOHATHUSAMU: IPAMOYI'OJIbHAA CHUCTEMA KOOpPAWHAT,
BCKTOP, KOOPpAWMHATBI TOYKH, KOOPAWHATBI BCKTOpa, CyMMa BCKTOPOB,
IMPOU3BCACHUEC BCEKTOpa Ha YHCIO, pPa3IOKECHUE BCKTOpa IIO 633H0y,
CKaJILIpHOC TIPOU3BCACHUC, BCKTOPHOC IIPOU3ZBECIACHUC, YI'OJ MCKAY
BCKTOpaMHU; YMCHHUC HCIIOJIB30BATb BeKTopHHﬁ u KOOp,I[I/IHaTHHﬁ MECTO

UL pECIICHUA TCOMETPUYCCKUX 3a/1a4 U 3aJia4 JPYTIux y‘le6HLIX npeamMcETOB
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YMeHue BBIOMPATh TOAXOISIIHA METOJI ISl PELISHUs 3a]a4H; TOHUMaHNe
3HAYUMOCTH MAaTEMaTHKUd B H3YyYECHUH MPUPOTHBIX M OOIIECTBEHHBIX
MPOLIECCOB U SIBJICHUW; YMEHHE pAaCIO3HABaTh IMPOSIBICHUE 3aKOHOB
MaTeMaTHKU B UCKYCCTBE, YMEHHE NMPUBOAUTH IPUMEPHI MAaTEMAaTHUECKUX

OTKPBITUMA POCCUICKON U MUPOBOU MaTeMaTHYECKOW HAyKU




HEPEYEHD 3JIEMEHTOB COAEP KAHUSA, ITIPOBEPSAEMBIX HA EI'D

IO MATEMATHKE
Kon IIpoBepsieMblii 3JIEeMEHT COAECPKAHUS
1 Yucita ¥ BEIYMCIEHUS
1.1 Harypanbnble 1 1esbie uncia. [I[pu3sHaku IeTMMOCTH IEIBIX YHUCeN
12 Panmonaneapie  uncina. OOBIKHOBEHHBIE U JIGCATUYHBIC JPOOH, TPOICHTHI,
' OECKOHEYHBIE MTEPUONMUECKHE IPOooH
13 Apudmernueckuil KOpeHb HaTypajdbHOH creneHu. JleiicTBus ¢ apudmMernyecKkumMu
' KOPHSIMH HATYPaITbHOU CTETICHH
L4 Crenens ¢ 1enbIM nokaszarenaeMm. CTENeHb ¢ pallMOHaIbHBIM Moka3aTeneM. CBolcTBa
' CTETIEHU
Ls CuHyC, KOCMHYC M TaHI€HC YHCIOBOTO apryMeHTa. ApPKCHUHYC, apKKOCHHYC,
' ApPKTAaHTEHC YHMCIOBOTO apryMeHTa
1.6 Jlorapudm yucna. JlecaTnynbie U HaTypaabHbIE JOrapudMbl
JlelictButenbHble  4Hucia. Apudmerndeckue omepanud ¢ JCHCTBUTEIbHBIMU
1.7 yucnamu. [IpubnuxEHHbIe BHIYUCICHUS, TPaBUIa OKPYIJICHUS, PUKHUJIKA U OIICHKA
pe3ynbTaTa BRIYUCICHUN
1.8 IIpeo6pasoBanue BHIpaKEHUI
1.9 KommnekcHsie yncna
2 VYpaBHEeHHS 1 HEPaBEHCTBA
2.1 Lenbie 1 1poOHO-paIIMOHATILHBIC YPaBHEHHUS
2.2 HppauuoHaibHbIE YPaBHEHHS
2.3 TpuroHoMeTpHUYECKUE YPaBHEHUS
24 [TokazarenbHbie U JOrapuMUIECKHE YpaBHEHUS
2.5 Lenble u ApoOHO-paIOHATbHBIE HEPABEHCTBA
2.6 HppauuoHaibHble HEPaBEHCTBA
2.7 [TokazarenbHbIe U TOTapupMUIECKIE HEPABEHCTBA
2.8 TpuroHomeTpuueckre HepaBeHCTBA
2.9 CucTtemMbl ¥ COBOKYTHOCTH ypaBHEHUIN 1 HEPABEHCTB
2.10 YpaBHEeHHsI, HEPABEHCTBA U CUCTEMBI C TTapaMeTpaMu
2.11 Martpuiia cuCTeMbl TMHEWHBIX ypaBHEHUH. OnpeaenuTens MaTPHUIIbI
3 OyHKIMH U TpaduKH




Oynkius, cnocoObl 3amaHus ¢yHkiuuu. I'padux ¢ynkuuu. Bzanmuo oOpaTHbIE

> ¢ynkuuu. Yérneie n Heuétneie Gynkuuu. [lepuoanueckue GpyHKIIHA
OOnacte ompesneneHUuss W MHOXKECTBO 3HadeHud ¢yHkiuu. Hymun ¢yHKIuu.
10 [IpoMexxyTkn  3HAKOMOCTOSHCTBA.  [IpOMEXYyTKM  MOHOTOHHOCTH  (DYHKIIHH.
' MakcuMymMbl U MUHUMYMBI (QyHKIMH. HanOompinee W HauMEHbIIEEe 3HAYCHHE
(GyHKIMU Ha TPOMEXKYTKE
13 CreneHHasi (QyHKIUS C HaATypajdbHBIM M LENbIM MOKa3areneMm. EE cBoiicTBa u
. rpa¢uk. CBoiicTBa U rpauK KOPHS 1-0Oi CTETIEHU
3.4 TpuroHomeTrpuueckue QyHKIMU, HX CBOMCTBA U IPaduKu
3.5 [TokazarenbHas u norapudmuueckas GyHKIUN, UX CBOMCTBA U TpaduKu
36 Touku paspeBa. AcumnTorel rpaduxoB ¢yHknuil. CsoiicTBa  (QyHKIMM,
' HETPEPHIBHBIX HA OTPE3KE
3.7 [TocnenoBarenpsHOCTH, CIOCOOBI 33AaHUS MTOCIIEOBATEILHOCTEN
3.8 Apudmerrueckas ¥ reoMeTpudeckas mporpeccu. @opmyIia CII0KHBIX MPOIIEHTOB
4 Hauana MaTeMaTHueCKOro aHain3a
4.1 [IpousBonnas ¢pynkuuu. [Ipon3BoaHbIE F€MEHTAPHBIX PYHKIMN
[IpuMeHeHre TNPOW3BOJHOW K HCCIEAOBaHUIO (QYHKIIMH HAa MOHOTOHHOCTh U
4.2 sKcTpeMyMbl. HaxoskaeHne HauOosbIIero ¥ HaMMEHBIIEro 3HaYeHUs (YHKIUU Ha
OTpe3Ke
4.3 ITepBoobpasnas. Muterpan
5 MHoecTBa U JIOTHKa
5.1 MHoO3kecTBO, onepaluy HaJl MHOKecTBaMHU. J{uarpammsl Ditiepa — Benna
5.2 Jloruka
6 BeposTHOCTb U cTaTHCTHKA
6.1 OmnucarenbHas CTaTUCTHKA
6.2 BeposTHOCTB
6.3 Kombunaropuka
7 I'eomerpus
7.1 durypsl Ha MIOCKOCTH
7.2 [IpsiMble U TUIOCKOCTH B MIPOCTPAHCTBE
7.3 MHororpanHuKu
7.4 Tena 1 moBepXHOCTHU BpallleHUS
7.5 KoopauHaTsl 1 BEKTOPEI
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